DOCOflENT BESDME 



ED 135 3a0 



IE 001 371 



ERIC 



AOIHOB 
TITLE 



INSIITOTION 
SIGNS AGENCY 

POB DATE 
CCNIBACT 
NOTE 

AVAILAELE EEOM 



King, D. And Others 

Statistical Indicators of Scientific and Technical 
ComiDunication (1960-1 980) Volume I: A Summary 
Eeport . 

King Research, Inc., Eockville, Md. 

National Science Poundation, Washington, D.C. Div. of 
S cience Information « 
20 Dec 76 
NSF-C878 

97p«; for related document, see IB 004 321 
Superintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402 (Stock Number 
038-000-00295-3, $2.05) 



EDBS FBICE 
DESCBIPTOBS 



IDENTIFIEBS 



Mr-iO.83 HC-$4.67 Plus Postage. 

Administration ; Comparative Statistics ; *Inf ormation 
Dissemination; Management; Publications; Scientific 
Enterprise; Statistical Data; ^Statistical Surveys; 
Tables (Data) ; *Technical Beports 

♦Indicators; *Scientific and Technical Information 



AEETF.ACT 

This report represents the first year of an effort to 
develop a system cf indicators of scientific technical information. 
It examines the growth of scientific books, journals, reports, 
patents, and dissertations and is directed toward helping planners 
and policymakers evaluate tin.', status of scientific and technical 
ccmmunicaticn in the caticn. Other growth trends covered include the 
number of scientific and technical book titles, copies sold per book 
title, and revenue per title. The report is heavily illustrated with 
graphs and charts, and data are presented for intervals of one year 
beginning with 1960. The framework leading to the system of the above 
statistical indicators and the analysis of data are presented in a 
second volume (IB 004 321). (Author/DAG) 



* Documents acquired by EBIC include many informal unpublished 

* materials net available from other sources. ERIC makes every effort 

* rc obtain the best copy available. Nevertheless, items of marginal 

* reproducibility are often encountered and this affects the quality 

* of the microfiche and hardcopy reproductions EBIC makes available 

* via the ERIC Document Reproduction Service (EDBS) . EDRS is not 

* responsible for the quality of the original document. Be productions 

* supplied by EDBS are the best that can be made from the original. 

* :»*:«t* ***************************************************** **♦♦♦♦♦ ****** 



us DEPARTMENTOF HEALTH. 
EDUCATION A WELFARE 
NATIONAL INSTITUTE OF 
EDUCATION 

TMlS DOCUMENT HAS BEEN RE PRO- 
OUCED EXACTLY AS RECEIVED FROM 
THE PERSON OR ORGANIZATION ORIGIN- 
ATING IT POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRE- 
SENT OFPlClAL NATIONAL INSTITUTE OF 
EDUCATION POSITION OR POLICY 

STATISTICAL INDICATORS 
OF SCIENTIFIC AND 
TECHNICAL COMMUNICATION 

1960-1980 



Volume 1 
A Summary Report 
For: 

NATIONAL SCIENCE FOUNDATION 
Division of Science Information 



Prepared by 

D. W. King 
Principal Investigator 

D. D. McDonald 
N. K. Roderer 
B. L. Wood 



King Research, Inc., Center for Quantitative Sciences, Rockville, Md. 



2 



FOREWORD 



This PL'porl is bjisod on the first year of research supported by the 
Division of Science Information of the National Science Foundation. It 
provides an analytical summary of data on scientific and technical 
information (STI), he^innin^ u'ith the generation ol STI through its use. We 
expect to continue efforts to refine, expand, and improve measures of 
scientific and technical communication. Therefore, your suggestions and 
comments on this report will be appreciated. 

Details underlying data included in this report are available in Volume II 
of this seri(;s, currently available <'rom NTISJ 

Lee Ci. Burcfiinal 
Director 

Division of Scienct; Information 
National Scien e Foundation 
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PREFACE 



Thv. Nntitinjil Scidncn Fouiulntion, Division 
ol Science; Inlormntion, pljiciis injijor iinpoi- 
tnncc on supplyinj^ diilii Jintl slntistical in- 
dicators tiial cap H) iis(Mi lor planning ant! 
policy purposes. Thus, NSF rcciucsUid 
proposals for dcvcdopin^ statistical intlicators 
in the scicmtilic and t(;chnicjd information 
(STI) field. 'rh(? justification for th?velopin^ 
[hv.Hv. indicators is (|uoI»hI fr(;m the? Recjuest for 
Pro[)osal H-77 as follows: 

.Nunicrj)us stiidi(?s have focused on 
the transfer of rcisearch rcisults from 
originators to us(m\s. But most of thes(? 
investigations Unvr. bvi^n limited to 
one ()liase of information transfer or 
to one? field of sci(»nce or to one poic i in 
tim(i. 'rh(! nv.v.d lor a compr(?hensive 
and continuinj^ informati(»n hase for 
policy and plannini^ is hy no means 
new, hut it htjcomes v.vv.n m')re urgent 
as tjio volunn* of scientific and 
ttichnical information ristjs l.ujyond 
tht; r{:ach of manual pr()cessin<^, while 
automation on a massive scah; ap- 
proachtis the; point of economic 
leasihility. In order to monitor and 
assess these do v(do p m en t s, a 
statistical system fo: <^ath(M*ino, 
or,L;ani/inj^, and analy/.inj^ data rele- 
vant to all aspects of scientific and 
technical communication is indis[)(Mi- 
sahh;. The ohjtjctivt? (d this project is 
to dev(dop and iniliatc; a system of 
statistical intlic:ators of scitm tific and 
tt.'^hnical communication. Each in- 
di'>ator>as a time seri(js. will tract; out 
some asp(:f;t of th(; production of new 
s.:i(;ntific and technical information, 
of the transf(;r of that informatitjn to 
users, or of dn; resourrrcs n(;(;d(;d to 
pr(;serve it for fu turt; use; anti to 
retritive it wh(;n needed. The in- 
dicators are int(;ndetl for analysis and 
int(;rpretafi(m hy pl.''^n(;rs and 
policymakers in (lOvernment and in 
the private sector and as data in 
mod(;lin«4 and simulation studi(;s. 
Taken to^(;ther th(;y can he us(;d to 
describe trends, anticipate new 
dc»vc;lopments. and «4uide the evolu- 



tion of th(; Nation's information 
r(;s()urces toward hett(;r and more; 
economical service. 

In ord(;r to develop a syst(;ni of statistical 
indicators, it was necessary to study hundr(;ds 
of se(M)ndary data sources and, from these 
sourc(;s, derive; a small number of indicators 
that portray the directicm of scientific and 
technical (Si^T) communication over the past 
ant I int(; the; future. It is anticipated that th(;s(; 
indicators will he useful to information 
science; administrators and policymakers as 
well as others en^a^ed in the manaj^(;ment of 
STI. 

Since the ran^o of available data is so broad 
and since; the data are interwoven into a small 
numh(;r of indicators in'tii verse ways, we have 
chosen to pr(;sent results of our investigation 
■ 'hret. ilislinct volumes. 

is. the first volume, is a pres(;ntation of 
! ii' Sf(/listic{d //u/icators of Si:ir.niific and 

I h/iicf/l Conniiunicafion (^96i)-'n)H( 
This volume includes a description of th 
major intlicators and their .si^ni ficance to 
the field of communication of STI. These 
indicators are addressed to information 
managers, administrators and 
policymakers. 

• Th(; second volume is tith;d Sfotis/Ico/ 
/ndic(jf(jrs of Scientific and Tec/niic(/l 
Coiumunicntion (196*(Mj;»0j: A n(;sear(;/i 
Rapnri, and concerns the analysis of data 
h;adin^ to the system of statistical in- 
dicators. It includes a description of the 
framework leaehnj:' to the system of 
statistical intlicators. The second volume 
will be of interest to those enga^'etl in 
research involving communication of 
STI. It will also serve those who are 
interested in th(;tletails of now thesystem 
of statistical indicators was derivetl. 

• Th(; third volume is a data appendix to 
Volume II. It contains the "raw" data 
which w(; cnllected in the course of the 
study. It is hoped that this volume will he 
of use as a tiata reference tool to those 
en.e»ag(;(l in detail(;d research in com- 
muni'^ation of STI. 
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One of Ihe constraints of the study was that 
all data be of a secondary nature, (that is, 
information obtained from existing and 
available data sources). Thus, we attempted 
an exhaustive analysis of secondary sources of 
data, and their weaknesses and strengths, in 
building a system of statistical indicators. A 
second constraint of the study was that the 
number of statistical indicators be not less 
than five nor more than twenty. 

The study, designed by King Research, Inc., 
Center for Quantitative Sciences, included 
five major tasks— a background study, 
development of a framework for the in- 
dicators, data collection, development of the 
system of statistical indicators and reporting. 

Ms. Helene Ebenfield, the project monitor, 
has been most help/ul and supportive 
throughout the entire project. In addition to 



the identified authors, other professional staff 
members of the Center for Quantitative 
Sciences who were heavily involved in the 
study were Katherine McEvoy, Alice New- 
man, Colleen Schell, Charles Schueller, and 
Mary Yates. Mr. F. W. Lancaster, a consultant 
on the project was of particular help in the 
preparation of the research report (Volume II). 
Other consultants on the project were Francois 
Kertesz, Klaus Otten, William Creager and 
Belti Goldwasser. We also received substan- 
tial help from a large number of voluntary 
reviewers and organizations. Mr. Robert 
Cotten assisted in editing this volume and 
Volume II. 



Donald W. King 
Principal Investigator 
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Chapter 1 
Introduction 



BACKGROUND 

Comnuinicntion of sciuntific nnil ttM:hni(:(il 
infornicition (STI) is clefirly nn(^ {)f the most 
iniportcint cispcjcls of scitmti fic resejirch, for it 
is this process thnt UnuIs to its vvidesjireHd ust; 
and ultimnte henefits. Communicntion, how- 
over, hcis bcjcomt; increjisingly difficult Jiiul 
complex lis the number of persons engaged in 
science and leichnolo^y (S&T) multiplies, ns 
the hrecidth jmd d(?pth of scientific knowletige 
grows c{)rrespon(lin{j|y nnd ns the need for 
mulli(^:scij)!inHry sci(;ntifi{; r(;senrch becom(;s 
mor(; prevnient in such critical cireas as cancer 
and energy research. Stiientific and technii;al 
communication currently (lonsistb of num- 
erous formal and inlormal media ranging frtjm 
l)ooks to unrecortled wort! {)f mouth. Thesf! 
media are transferred from author iu user 
through a myriad of channels utilizing hun- 
dreds of processes. Thv. (iifficulties en- 
countered in S^T c{Hnmunicati()n are further 
aggrcivated by incnNised costs of the {:{)m- 
inunicalion proc'f.sses coupled with (!ecr(;ase(l 
resot:rces available for performing the c{)m- 
munication functions. Also adtling some con- 
fusion to the state of S^T communication ar(j a 
number of ret.ent and i)otential technol()gi{:al 
innovations that may be applied to tht. various 
steps of the communication pn)C(;ss if they are 
demonstrated to be technologically sountl anti 
eronomicaiiy feasible. Thus. SikT ctunmunica- 
tion could go in any one of s(!V(;ral dramatic 
new directions in the future. 



Unfortunately, to ilate ther(? is nn cohesive 
s(;t of data that measures th(; extent of 
CiHiimunication by ihv. various media or by th(; 
channels used iu transfer STl. Furthermore, 
there are no data indicating the amount of 
labor res{)urces and fi nds expended in com- 
municating S^<t'r information. B(;cause of a lack 
of such fimdamental informatitm conc(;rning 
communication processes, it is extrem(;ly 
difficult to know what directions to pursue 
concfM'ning information research and 
technology or to s])eculale as to which in- 



novations or technologies hold the most 
l)romise in solving the comjjlex prol)l(;ms that 
must be faced in the future 

In order to gain some unilerstanding of what 
has hajipened and to anticipate what is likely 
to occur in the future;, a system of statistical 
indicators of S&T communication was needcid. 
This led to the primary objective of the 
res(;arch of this monograph which was to 
develop :uich a syst(;m of statistical indicators 
based on available secondary sources of data. 
Sinc(; data were largely limited to secondary 
s(mrces and several gaps in data were filled by 
exteniling data on the basis of assumptions, 
there are some weaknesses in the system of 
indicators. These weaknesses and nssump- 
tions are discussed in detail, along with 
methotls {)f data "olleclion and analysis in 
V':)/uni(; //; A /icsearch Report. 

It is emj^hasi'/ed that we chose to provide as 
{:omi)lete and comprehensive picture of the 
Si^T c{)mmunication in th(; United States as 
p{)ssible without making assumptions that do 
not have S{)me reasonable basis. If one b(;lieves 
the assumptions used to be invalid, data bastui 
on other assumptions can be incorporated into 
th(; indicator models to determine their impact 
on conclusions that are drawn from the system 
of indicators. Finally, if secondary S()urc(;s or 
assumptions are su^'ficiently weak, the collec- 
tion of new. more accurate and precise dal;> 
may be warranted. Thus, this statistic^*' 
indicators report will also serve a useful 
purpose in tl(;t(Tmining future data re- 
(piirements. 

Data collection in this study involved a large 
number of secontlary sourc(;s. Among th(?se, 
various Nati{)nal Science Foundation, Bur(;au 
of C(msus. and Bureau of Labor Statistics 
pul)lications providetl information on scien- 
tific maniJovver and research and developm(mt 
(R^<D) funrting patterns, and survey results 
from the Library Surveys Branch of the 
National Center for Educational Statistics 
were us(J(I in discussions of libraries. Both 
titatisticdl Ahs/rocLs of l/ie Unitr.d SNjfes[3l 
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Mild the Houlicr /\iniii(i/ of Lihniry (iiid ^U)^)l^ 
'innh /n|()MiH/M(>/i|2| ii.d hoiivily cihid 
Ihroiighoul Ihc sliidy. 

In th(' inipiH'tiint area of journal [)iil)lishin,i>, 
a valual)l<? soiirco was iIk; SA'IXIOVI r(j|)()i't|5| 
[)r('|)ar(Ml hy dm 'I'ask (froiif^ on IIkj Ivionninics 
(d I^rimary Publication of \hr. ('onunitUMi on 
SciiMitil'ic and '('(Milinical Cioninuinication (d 
th(; Nalional Academy oi S(:i(MH.(?s and tlui 
Nalional Academy oi i'in,t^nir.(irin^. This i tiporl 
|)r(iS(Mih;(l Hisulls oi a slu(iy, |;r(ipar(Mi Ijy 
Conytirs Htirrin^. tlial candidly an;dy/(Ml a 
nunihcM' of cconondc factors of journal 
publishing sucdi as costs, prict?, circulation, 
and sourccis of r(!V(MiU(i. 

Additional data on journals canic from a 
study sponsorcjd by the National Science 
Foundation, f^ivision of Sci(Mic(? biforniatiou. 
'I'his stndy[4j, reccMitly compbHed by the 
Indiana University under tin? direction of 
HcM'nard M. Fi y, obtain(?(l economic ilata from 
journal publishers and libraricis for thrtie years 
over a live year period ( if)()9, 1071, 1973). Our 
results use som(? of tliese data, as vvtdl as data 
from olhei" sourc(?s, to (jxtend the analysis back 
to HHU) and to forecast some statistical 
indicators of the economics of journal 
[)ublishin<» forward to 1980. A second study 
sponsored by NSF is currently uncbjrway at 
N*(;vv York Ihdversity under the Jirection of 
Dr. Fritz Machlup.fBj This study will provide 
accurate and up-to-tlate data on pid)lishers, 
for a I()-y(Nir period, i ncludin^ costs, price and 
circulation. We (jx[)ect that some of our data 
will be supers(?ded l)y thest; data since their 
data .^alherin.i^ proc(Hlur(?s (data collecti(jn 
with ptMscmal intei'vi(jw l)y t^raduate students) 
are suptMior to proc(Mlur(js used hy others in 
th(^ past. 

Another data sourc.e was a special study of 
journal publi.diin^ conducted to fill a major 
,t^ap in the available secondary data sources. 
This study was subdiviiled into three distinct 
parts. The first part involved a sample of 191 
scholarly S^*i' journals. These journals were 
visually examined back to 19()2 to obtain 
information about their physical 
characteristics such as number of issues p(ir 
year, nund)(?r of articbjs \w.r issue, nund)(?r of 
pai^es per articbi, number of characters [)er 
pa,t^e, nund)(?r of special j^raphics, anti numljer 
of citations. The second part involved a survey 
of authors of journal aiiicies to (leterriiine 
information abotit their articles such as pa<^e 
char«>f!S, reprints distributed anil number of 
manuscript n^visions, Information was also 



obtained idiout journal arti(.les that wer(M;it<Ml 
by th(! amhoi's such as how the aidhors 
identified their citiid arti(d(?s and how th"y 
^aiiK'd physical access to them. The third part 
of the study involved a thorou.^h review of 
secondaiy sources of data such as other 
stadi(\s, and .ivail.djie put)lish(M' records. 
Initial plans Cuih:d for a small publishi^r 
sui'vey, t)ut it was d(M;ided that this surviiy 
wouhl hr. (Iu[)ticiitiv(i of Machlutj's research 
pniviously nd"er(?nc(Ml. 'i'he journal tracking 
study provided informctimi ovtir [hv. 19()2 to 
1974 piM'iod on \hv. pric(;s chai'^iid to various 
subs(aMbers, TlKini is a diiarth of information 
on publishing costs over this period of tirm?. 
'i'h(M*(d"orc\ a cost modid (hividopiMl in an (larlier 
NSF studyfl] was applic'd to estimati? costs of 
tyjiical journals. 

To the (jxtimt [jossibb?, all data collection 
was conducted in tiM'ms of fiiilds oi sciiMici? 
used !^y thi? National Scienci? Foundation and 
hy the Officii of Management and Hud^et.' 
These nine fields rre: 

1, Physical Scienc(?s (Astronomy, 
(]hemistry. Physics, Physical Sciences) 

2, Mathematics (and Statistics) 

3. Computer Sidences and Kn^ineerin^» 

4. Kn vironmental Sciences (Atmospheric 
Sciences, Oeolo^ical Sciences) 

T). Hn^ineerin^ (Aeronautical, Astro- 
nautical, (]hemical. Civil ) 

(). Life Sciences (Biological, Clinical 
Medical, Other Medical, Life Sciences) 

7. Psy(;holo<^,y (liiolo^ical Aspects, Social 
Aspects, Psycholo<^ical Scienciiis) 

H. Social Sciences ( A n t h ro po I o<^' y , 
Fconomics, 1 listi^ry, Lin<^uistics, Political 
Science, Sociohj^y, Law, Social Sciences) 

9. Other sciences (Science and 'i'echnolo^y 
Assessment, S( ience Policy, Other 
Sciences ] 

1'hi> overall framework used for analysis is 
briefly discussed below. 



' 'I'fic liclds <»f sf;ij'ni;r .lit' lr(»ni "NSF Fi«?lils iii 

.Scciiicr Dcliiu'd." C'srr .Vofcs. Hi (( )(;tiil)rr 21:, \\)7A]. 
'V\w ticlil of (Computer .Sf;uMn:f's i\ni\ I'inj^iiu'ciiiij^ wns 
(Irrix ('(1 IVdui \\u' iif^hi nl Matfn!iiuitif:s ns li.stcd in C.'irrailar 
\(). A-4(). Triuisininal Mriinir.iniliiiii II (May I'i. 

I«)70l from th»> liiircau of th»' lind^ct (now Oiticf ol 
M.inri^ffiii'nt ,jn(l Hiul^ctl. 



4 



9 



In ordrr lo snnui iHKlrrstandiii^ of wliiil 
Iwis l;i!|)|)i!iiiMl .iikI ,inlit:i|).iN» wliiit is likely In 
occur in lln» ruhirc oj SiS('i' coiiiiiHiiiiciili'jn. a 
syshmi ol statistical .iiidiciilors was needed. 
The indicators (l(»\'clo|)cd as a part oi this 
study arr l)asod()n a Iriuncwork or a scdicinalic 
moddl of coinnuniii;ation ot SnT which is 
d(;|)icl(»(l in Finuiti l, 'i'his diaj^rani icprc^.scMits 
an infornialion transicr spiral hased on 
published docuincnts. aldiou^h sonii* o( the 
functions doscrihcd in it an* api)lif:al)l(! to 
<dhf i-nis of conununicatiou as well. The 
spii .icliulds ten funci i(Mis that are essent iai 
to complete the Iransier of iriforniation. Tln^se 
lunctiiMis wei e choscin hecaust? they appeared 
to 1)1' unicjue in their representation of tin? 



communication pi'ocesses and the statistical 
and economic factors r(»lattMl to lhes(» 
piocesses. 

It is con\'cni(Mit to consider the spiral as 
l)e,i^imnn,t» .H /{(.'sccirc/i which r^fsults in 
( H'fj(*roli()n of InfnrMKjfh)/) ( 1 ). 'i'his function is 
the i'ol(» of scientists and en^intM'rs, ( )l)\'iously. 
without research I'esnlts to r(?port or to 
conununicate. there would hi: litth? ikmhI for 
coiniminications media. As shown later in this 
re[)oi't, the ,t^tinerii tion of research results and 
the sul)se(jU(?nt use of r(\searcli results are 
depend(?nt on the numher of scientists iid 
engineers and on \Uv. r(»sourc(?s (?\[)en(led mi 
n^search. 



Figure 1 

Scie.itific and technical information tk^nsfor 
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As a njsull of scicMilific nisiNircli [)r()j(?(:ts. 
iiianuscripis (l)()()ks, arliclt^s, rcjports) iwv 
r.otuponiHl (2), 'riuM.onifiosilion fiiiiclion rtilors 
to formal writing, cdiliii).' and r(jvi(;wiii)uj 
mannscripis, Wlien a manuscript is in a form 
to \w (:onmuini»:iil(?(l it i:; considcnul to Ur. 
livAinnUnl Tlujso two functions ar(j \Uv. vuW. 
of autliors. piil)lishcrs and other sci(;ntists 
wlitMi editing and review arc? pcjrformed. At 
tliis stag(\ in isolation, autliors have; very little 
impact on the scituitific community hy mtsms 
of formal communication. II is not until the 
work has heen rcjproduccjd and dislrihutcid 
that it has the potential for widespread 
influence on an audience hi'yond tin? author's 
circ!(! of colit^agues and iellow s[)(;cialis Is. 

The iltjproduction (4) and Distrihution (5) 
fh*M:lions arc; usually the role of th(! [)uhlish(?r 
of s.ienlific materials. Hovv(;ver, as 
der'onslijled later, the? authors, lihraries nnd 
colh igU(!S also phiy an important roU; in 
repro(!u(:tion and distrihution. Transfer ot 
documents through ihe latt(;r three par- 
ticipants may he thought of as intlirect 
rcjproduction anil distrihution whiiih cannot 
lake place without A(*(/tiisiti()/i {uni Stonjgt? 
(()). Allliougli many inili viiluals may acijuire 
S&T lujoks, articles or r(?[)orts, anil may stoie 
them, at least for a whilt;, !his stage of iht; 
spiral is repr(;sen leil hy acquisition and 
storage i)y libraries ami otht;r information 
cenlers. Through their acijuisition nn storagt; 
p(dici(5s. lihraries proviile a tjermanen! 
archieve of scientific achitivtjmen t. Tiiey nlso 
providt! a guarantiMiil soun:e of access to tiiis 
record, 

Lihrarit^s also havt; an iin[)ortant role to play 
in ()rg(mi/(itJon and Corilro/ (7) functitms, in 
addition to collei:ting punlicalions, lil)raries 
i nd other information centers provide access 
to these docuintints through cataloguing, 
classification, indtixing and other related 
procedun^s. 'l*he major ind(!xing and ahstriu,- 
ting services and l)il)liogra[)hi(: services [)lay 
an im[K)rtant role in orgnni/ation and control 
as well. Needed puhlications may he idenfifn?(l 
(i/ul 1.(h;uI(;(1 (H) hy a number of processt;s 
including reference; to one's o'^m subscription, 
library s(;arch and, recently, computerized 
s(;ari:h anil rtitrieval systems. This function is 
usually accomplished by the user or an 
in{(;rm(Mliary from a library or other informa- 
tion service.'Tht; P/iysicit/ A(:c:ess (9) functif)n 
may includiMliroct ilistribution of S^^tT artichis 
froiii j)ublish(;rs to users as well as indirect 
(listril)Ution llirou.gh lil)raries aril othtT infor- 



mation centers. The final function in the sf)iral, 
that i){ Assimi/oriori hy (/ser ( 10). is the ieasi 
langihie. 'I'hi^ assimilation function is tin; stage; 
ill which inforfudliou (as opposed to 
documents) is transfernid, It is at this stage 
that thi; state; of the; user's knowledge i.s 
alter(;d. The; functional fram(;work is 
[)r(;s(;nt(;d as a spiral b(;cause Ihi; communica- 
tion proc(;ss is continuous and n;generalive. 
Through assimilali'Mi a n;ad(;r may gain 
information that can i)(; us(;d in his r(;si;arch in 
such phases as conc(;ptualization, d(;sign, 
n;s(;arch, analysis, and composition. This 
res(;arch may, in turn, giinerate new composi- 
tion and n;ci)rding, and so thi; process c<m- 
tinu(;s, 

Kach (d th(; t(;n functions was car(;fully 
exiunined in this study conc(;rning 1n;nds in 
number of it(;ms of lileratun; prncc'ssed such 
as books, journals, r(;ports and so on; cost of 
proc(;ssing lh(; it(;ms; price (;f the literature; 
m(;thods of prnc(;ssing and so on. Particular 
att(;ntion was paid to identifying all of the 
costs associated with (;ach function. Th(;s(; 
costs sometimes W(;r(; clear-cut such as in 
printing 'however, an att(;mpt was also made 
to estiMM.t; hidden costs such as in writing, 
r(;vi(;wi:i^ ami r(;ading S&T Iit(;rature. It is 
L(;re that some; broad assumptions w(;r(; 
necessary to achieve a comprehensive picture 
of S^itT communication. 



STATISTICAL INDICATORS 

Important indicator's of S&T communication 
are those that corr(;la,e thegrovvth of lit(;ratur(; 
and its v sc. to other evidence of scientific 
ex[)ansi(M in tht; U.S. such as numb(;r of 
scientist:, ami (;ngineers. that compare the<:ost 
of communication with general econ.imic 
trends in the U,S. such as those illustrated hy 
tht; Gross National Product (GNP), and that 
provide; insight as to th(; strengths and 
vveakness(;s of various forms of literature; and 
lhi;ir communication functions. In this study 
g(;ni;ral indicators are given for the growth 
ov(;r rec(;nt years of specific forms of literature; 
mcluding S)itT books, journals, gov(;rnm(;nt 
sponsoreil reports as well as published diss(;r- 
tations, confer(;nce proce(;dings. and U.S. 
[)at(;nts. The g(;neral economic nutlook of each 
form of literature is also investigated. Further- 
more, each function performed in communica- 
tion of the various forms is studied in isolation 
to identify any al)(;rati()n in trends that might 
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in tlir loini ol litrr.iluir i)r its iniiclions. 

SoiiH* hnckj^roimd is yjww hvv** ior ihi- 
sliMisliciil iridic. .ilors wilh rxamplrs ^;ivrn ior 
^ik'V honks itnd sch.n.ir'v journals sincr thrsf 
lorins of lihTaUnr arr liaditionally so impor- 
tant (o scifncr and Irclnioloy^y ami since data 
ari» coniplrlr lor thrni over thf yisns I<ll>() 
throuj^h n)7\. '\ hv othrr literatorr loi nis aic 
discussiMl in drtail alony^ with hooks and 
jnurnals in ihr sections that lollow. alonvj with 
lij^urrs to aci.onipaijy the iliscnssion. 

( Irowlh ol thi» ajuount ol scicnti lie lifrr.Murr 
In its various lornis prox idrs a y^rnc'.d pirturr 
ol the o\ (M all hralth ol S.S('i* connnunication as 
well as the rrlalivr strcn>^th nl rardi ol thr 
forms. Onr indie. itor oi this growth is thr total 
innnhcr of htt^rature' itj'n)s writtrn hy s(.irn- 
tists and rn^mcrrs. (inu'rally. .dl hnnis ot 
li(<'iatun» havr ('xpcrKMicrd steady y^rowth m) 
ninnhiM of items written from to H)74 .ind 
shouiil coidimn! this y^rowth through H)H(). 
S(aenlifi(: and t(M:hnieai l)()oks have exhihiletl 
the greatest rise from 'A,:\79 titles in to 
14^142 in H)74 {:\27 percent increase) and 
scholarly journal articles have incrrased from 
IO(i, ()()(/ in HHiO to 1 r> 1 .{)()() in H)74 (42 percent 
incrt.'ase). 

'I'his growth is related to ov(?ral) increase of 
scienctj in the U.S. 'i*he (|uestion is \ ,hether the 
trend is for scientists to write more or fewer 
hooks and articles vvhirdi is indicativt; of th(! 
slrenjL'lh of tluisc? forms of littjrature. The 
nund)er ot' scientists pv.v S^'i* hook puhlished 
has dropped dramatically from 34!^ in to 
i:J7 in 1074. Hy contrast the individual 
productiveness of scientists in writing journal 
nrliclijs has remained stahle. hut slightly 
decreasing nvwi the yeais. The nund)er of 
scitmtists per article written has incr(»ased 
from 10.9 in H)(>() tr) n. I in 1074. 

Th(? numher of S^^cT literature items written 
pr(?se;its only a jiartial picture? of th(» overall 
health of S^^1' conunu nication. Anf)th(»r impor- 
tant V. i»m(?nl of this picture is th(» nundjer of 
copies actually purchased since this refh»cts 
inlerej I and usefulness of these mattu ials 'i'lu? 
us(?r hjmand for literature results from 
p(?rc(d ed (juality of th(. literature and th(» 
price [mid for the inh)rmation. Thus, demand 
is an imporlant indicator ol the importance of 
Ifuj lit(Ta(ure. 'i*h(» total nund)er of co[)ies 
puhlished and the nund)(!r of copies puhlished 
per scitinlisl shf)W a suhstantially different 
picture icuardin*^ the hooks and journals than 
did the numh(?r of itenis vvi itten. 'Idie av era-m? 



nund)(*r of join-nal suh script ions ituriMSiMl 
ste,iilily from :i.!IOO dofuestic suhscrihers per 
journal in \\m) to (t.OOn suhscrihers in 1074 
i)ei-(.ent incrtMseJ 'i^he mimher <d journal 
suhscriptn)ns j to individuids ) j)et scientist has 
increjised slij^htlv over the years Ircun \\A) 
suhsia iplious Mer ra ient ist in 10(U) to :\A\ 
snhs(.j ,|)tions tn 1074. When insti tutional 
suhscriptions are coiisiih'red, the mnnher has 
remaiiu'd relatively constant over the v^-ars 
l)etu<'en .> iind / suhscriptions per siaeutist. 
ScifMitilic and technical hooks, on the other 
hand, experienced ,i suhstantial deiaease in 
numher of copies sold per hook o\'er the years 
Irom :!,40() copies per hook s(j|d in 10(i() to less 
than MOO copies in Mr/4. 'i'lieie was a par- 
ti(ailarly lai>;e drop in tluf early !0(iOs with the 
trend contimiin>4 steadily down w<ird after tluit 
time. Tlif numher ol copies of hooks sold per 
scientist has remained hetween ahout 0 and H 
in the past hut may decline in the future. The 
Hat trend of copies sold per scientist of the two 
lorms of literature suy^y^est that theie is a 
saturation point of the inimher of cO{)ies that 
scientists will purchase (or h«iv(? puichased for 
them). 

The average numher of ctipies of S^<T 
literatuie purchastul serves as an indicator of 
'scientific interest and usefulness, flowever, 
user demand is also dependent on the price of 
the literature. Price is an important indicator 
of S^^t'i* coinmuni(-at ion since it partially 
determines demand and it reflects cost and 
general economic stability. In current dollai s. 
averai^e jomnal subscription prices increased 
from Sr>.:iO in 10(K) to S20. 10 in 1974 (2H0 
percent increase). l3ooks increased from SB. 50 
t(» SIM.4{) (MO percent increase). In constant 
(h)llars, th(? increase over th\s p(»ri(Ml of time 
was \'\\ percent and 2H percent for journal 
suhscriptions to individual and institutional 
sul)S(a*il)ers respectively. Books incrt^as.'d 3 1 
percent in constant dollars during this time 
span. 

Iiet\v(!en the time S^cT literaturti is dis- 
tributed and th(! time it is used, suhstantial 
[jrocessin^ may be performed by libraries and 
secondary services. These institutions are 
responsible for the a{..|uisition; storage; organ- 
ization and control: and identification of tl;(> 
literature in ordtM* to f)rovide efficient uitelhM:- 
tual and physical access to it. 

Academic library holdings exp^'riencf^i a 90 
[MMcent j^rowlh between I0(i4 and 1074. It is 
estimated that the num[)er of new volumes 
available \)vv scientist (includinj^ graduate 
students) has ^rown from 120 volumes in 1004 
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to 146 in 1974. an increase of 22 percent. 
Compared with a growth of 63 percent in 
books published and 19 percent in journals 
published over the same period, it appears that 
scientists' ac ^ess to the literature by means of 
libraries is decreasing, were it not for the 
counter balancing trend of increased use of 
library networks. Academic library holdings 
increased from 189 million in 1960 to 455 
million in 1974 (141 percent increase). 

The total number of items processed by U.S. 
members and affiliates of the National Foun- 
dation of Abstracting and Indexing Services 
increased 145 percent between 1960 and 1974 
and is projected to increase an additional 33 
percent by 1980, reflecting both increased 
literature production and increased coverage. 

Very little information is available on 
assimilation and use of information over time. 
Citation data provide some indication of 
quality, extent of use and relative use of the 
journal literature among .'scientific fields and 
international exchange. However, trends have 
not been observed over time so that results are 
not given here. 

Total resource expenditures is one of the 
most important indicators of S&T communica- 
tion. Scientific and technical commi nication 
resource expenditures have risen faster than 
the GNP and R&D funding. From 1960 to 1974 
the GNP has grown 177 percent, R&D funding 
has increased 136 percent and S&T com- 
munication resource expenditures have in- 
creased substantially by an estimated 323 
percent. Total communication resource expen- 
ditures were estimated to be $2.0 billion in 
1960 and $8.5 billion in 1974. 

The principal reasons that S&Tcommunica- 
tion resource expenditures have grown a 
disproportionate amount during this time is 
that the amount of literature written and 
distributed has increased substantially and 
the unit cost of communication has generally 
risen faster than inflation. These facts are 
clearly borne out by statistical indicators 
presented in the sections that follow. The 
growth of communication has closely paralled 
the increase in number of scientists. However, 
the growth in resource expenditures is due to 
other factors as well. The S&T communication 
resource expenditure in constant dollars per 
scientist has increased from about $2000 in 
1960 to $3000 in 1974 and is expected to remain 
about the same until 1980. This 50 percent 
increase over time is attributable to a large 
increase in scientists' salaries and other costs 



of producing and processing S&T literature. A 
substantial proportion of the resource expen- 
ditures is due to scientists' time devoted to 
writing, editing, reviewing, searching, and 
reading the S&T literature. Their salaries have 
increased at a rate greater than inflation, with 
their median salaries in constant dollars 
increasing from $10,700 in 1960 to $13,300 in 
1974. In addition, costs of reproducing and 
processing S&T literature have also increased 
at a rate faster than infla' n. This is partially 
due to the fact that sai s related to such 
things as publishing, printing, abstracting and 
indexing, and libraries have all increased at a 
rate greater than inflation. Another portion of 
the remaining contributions to expenditures is 
due to the increased number of S&T books and 
reports produced per scientist. These in- 
dicators are presented in the third section. It is 
pointed out that some technological advances 
such as computerized photocomposition have 
eased the cost squeeze to soir,8 degree. In the 
future, it is anticipated that computerized 
searching, microform publishing, library 
networking and other innovations are also 
likely to have some positive impact on tiie 
economics of S&T communication. 

The costs attributed to S&T journals rose 
from $1.3 billion in 1960 to $5.6 billion in 1974 
(330 percent increase) while the costs 
associated with S&T books increased from 
$600 million to $2.1 billion during this time 
(over 250 percent increase). Reports and other 
forms of literature accounted for the 
remainder of the expenditures. Most of the 
costs are contributed by scientists' labor in 
writing and using S&T literature. The writing 
(composition and recording) was $300 million 
in 1960 and increased to $1.8 billion in 1974 
(nearly 500 percent increase). These costs are 
based on estimates of the average amount of 
time spent on such activities as writing, 
editing, reviewing, and typing manuscripts. 
The total costs are found by multiplying the 
labor costs by the number of manuscripts 
written and published. Thus, growth in costs 
reflect both increases in salaries as well as 
number of items. Similarly, costs for assimila- 
tion rose from $1.0 billion in 1960 to $3.6 
billion in 1974 (260 percent increase). 
Reproduction and distribution costs rose from 
$150 million in 1960 to $930 million in 1974, an 
increase of 520 percent. Acquisition and 
storage costs increased from $37 million in 
1960 to $180 million in 1974, reflecting a 
growth of 390 percent. The increase for 



8 



13 



organization and control costs was similar at 
370 percent, ran^^in^ from $58 million in 196C 
to $270 million in 1974, Cosis associated with 
identification and access rose from $400 
million in 1960 to $1// billion in 1974. an 
increase of 320 percent. 

The second chapter discusses the resource 
expendit ures in detail with the total dis- 
tributed by participants (scientist, publisher, 
library and user), form of literature (journals, 
books, reports and other forms), and com- 



munication function. Chapter 3 gives detailed 
data for the growth of the various forms of 
litera;ure. The next chapter deals with trends 
observed in libraries and secondary products 
and services. The final chapter provides 
information and irends concerning the use of 
S&T information. Particular attention is given 
in the last chapter to trends in citation use and 
how users identify and gain physical access to 
journal articles. Most of the Irends are 
depicted in graphic form. All data in the 
figures nre also given in the Appendix'. 



' Tcibh, nuiiih(!rs corrnsjiiMid fo llir. fi^urn ninnhiirs loi- 
cnnvjMiicncd, Knr tin* fijiun^s with no Miinil)(irs ploth'd 
tUv.iv will \u> no corrff.spondinji tnlih's, 
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Chapter 2 

Growth of Scientific and Technical 
Communication Resource Expenditures 



Total rcjsourcd (?\p(!nflitures is ono ol tin; 
most iiDportcint intlicrilors ol" scientific and 
tochniccil (S^^T) CDmmuniccitif)!!. An (itt(?mpt 
has l)(;(;n umhIv. in deriving stiitislictil in- 
dicators' to idemliiv and analy/.i? all thti 
(:ompon(jnts ol rcjsourcfJ (?\p(;nditur(?s of S^^T 
comnuinicration. 

The t<?rm "ri?sour(:e (jxpendi tore?" is usod 
i)0(:aus(; thi» total (JXpondil ur(? is expressed in 
lern^s of l>oth funds as well as manpower. 11 
will \)v. shown that the; funds (jxpended in 
(:oninuini(:ati{)n of sei(;ntifi(: uml Ijjchnical 
information (STl) ar(; increasin^^ rapidly, a* a 
pace? .L,r(;at(M' than l){)th th(; Nation's dross 
National Product (C^NP) and also th(! funds 
exp(m(led f{)r res(;arch anti th ' ^ : ^ment 
(R^JtD). This «^rovvlh is hi,i^h!y corr . with 
increases in scicMitifif: manpt)vver, a.... com- 
munication activities should continue \{) ^row 
as the scientific manpower (expands. In this 
chapt(!r the total S^T c{)mmunication 
resourc(is (?xpenfied are subdivided by modt; of 
communication (hooks, journals, reports, and 
so on), and hy principal partitdpants (scitm- 
tists as authors, publishers. Iihrari(?s. antI 
S(;condary sorvictjs, ami scientists as users). 
Thus, the various c{)mmunicat ion mod(?s anrl 
principal paj- licipan ts can b(? compared as to 
their relati\) contribution to lotal rtjsourtu^s 
e\p(!nd(;d. 



HIGHLIGHTS 

• Th(? total resources (jxptnuhid in S^T 
conmuinication in th(? U.S. are (istimaterl 
at $9.4 billion in 197.1. This figure 
in(dud(js the costs incurred by authors, 
publishers, libraries and s(?condary serv- 
ices, and us(?rs in \hi\ production antI use 



' Tllc'sr fl.il.i .11 r [11 rsffilrd Willi siiiiif cits which .ire 
rlisf.tissMi I fiiTc .111(1. innif ihui oiiLihlv . in tlir cdinp.indn 



of S^T books, journals, reports, and other 
[)ublications, 

® The lotal n^sources expended in S^T 
communication are j^povvin^ at a fc\>t(jr 
rate than the GNP. The GNP has grown 
177 perctmt from 1960 to 1974, whereas 
total resources expended have increased 
from $2.0 to billion, o'' 320 percent. 
Th(? future trend in communication 
resource; (;xp{;nditur(!S. however, appe.ars 
to reverse and may hv.^in downward. 



• Th(; growth of resource expendi tur(;s of 
S&T ctjmmunication is particularly 
pronounced when compared to R&P 
funding levels. The ratio of S&T con. 
munication resource (ixpenditures to R&U 
funding levels was 0/149 in 1960 and has 
swelled to 0.266 in 1974, If this trend 
{:ontinues, the proportion of STI 
resourctis allocated from R&D funding 
will complete more and more heavily with 
{)ther R&D activities. R&D funding levels 
an; expected to increase in the near future 
so that these pressures may not be too 
critical, but bf;ar obs(!rving. 

• The number of scientists and engineers 
increased at an average annual rate of 3,8 
percent from I960 to 1975 and is expected 
to begin h;velling off to an average annual 
rate of increase; of 2,7 percent. This should 
mean that the amount of STI services and 
:)r{)ducts will also l(;vel off accordingly 
since th(;re will be relatively fewer 
producers and users of them. Perhaps, 
more importantly, since the demand for 
sci(;ntists in tht; labor market has gone 
down, their salaries have also levelled off. 
This tr(;nd could r(;sult in relatively lower 
S&'!* communication resource exp(;n- 
ditures. 
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Scit'rililic mikI tnchniccil coninuiiiicjition 
r(;si)ur(:'M?x[)(MHliliires in constiint dollais 
per scientist hiwo increasf^Ml iron: tibout 
S2G00 in 1960 to S3000 in 1974 and tire 
expected to reinciin ai)()Ut the Stinie until 
1980. 

Scientific nnd technical journals, when 
sci(Milists' time is taken into account, 
made the ^^reatest contribution to total 
SikT communication resource exjxm- 
ditures at al)out 63 percent of the total. 
Books added another 28 percent in 1960 
(25 percent in 1974). About 60-70 percent 
of the (otal expendit ur(;s is attril)Utable to 
individual scicmtisls in writin^^. editing, 
reviewing, and reading S&T literature. 
Lil)raries and secondary services cun- 
tril)ute about (me-fourlh cf the total and 
publishers add les.s than ten percent to tht; 
total costs. Since such a larj^e expenditure 
comes from scientists anci their efforts, 
[)erhaps nu)r(? careful efforts should be 
mad(J to evaluate and support their S&T 
communication a(:ti\'ititis. 



DISCUSSION 

The total resources expended on 
communication are ctmiputed l)y summing all 
njsources anil costs associated with preparing. 
l)ublishing. distributing and using the range of 
S&T literature. This encompasses the efforts 
of all [)articipanls in the system, including 
scientists as both authors and users, 
f)ublish(MS. librarifjs and secondary services. 
The total comnuinication nisource (;xpen- 
(litur(js shown in Figure 2 have increased 
rapidly in both current and constant dollars 
since 1960. Current dollar expenditur(?s have 
increased from a figure just over $2 billion to 
S9.4 billion in 1975. In constant dollars, the 
average rate of increase between 1960 and 
1975 was 6.6 perc(int: and continued annual 
increases ()ver 3 percent are forecast through 
1980. 

The resources (?\p ended in the communica- 
tion of ST\ are considerable. They are. 
however, only a portion of the total resources 
expend(jd by the entire U.S. information 
s(?ctor. Porat[8], l)ased on previous work of 
Machlup[6), for exampb?. defines information 
activity to represent a primary sector of the 
economy, which is made up of industries 
which sell information goods and sei vicfis. and 
two planning sectors, private and public. 



Figure 2 

Total S&T communication ressurce 
expenditures (1960-1980) 

(Billions of Dollars) 




'62 '64 '66 '68 70 72 '74 '76 78 '80 
Year 

SOURCE: King Research, Inc., Center (or Quantitative Sciences 



Ai:cor(lint^ to Porat, activities of these three 
components of the information economy in 
1967 together accounted for over $360 billion 
or over 45 percent of the GNP. The primary 
information sector alone represented over 
S160 billion in information value added, or 20 
percent of the GNP. The expenditures 
presented in this monograph reflect the 
portion of total expenditures which is related 
to S&T communication, and to the transf(T of 
inforination primarily by means of the 
published literature. 

The general health of S&T communication 
can be assessed by comparing resource expen- 
ditures to the GNP and to R&D funding. The 
GNP serves as a general indicator of economic 
condition in the U.S. Thus, it is used as a base 
against which to compare the resources 
expended in S&T communication. Figur(; 3 
shows the GNP from 1960 to 1930 in current 
dollars. Constant dollars are computed by 
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usinji^ the GNP implicit price deflator, with 
1967 as the baso y(!ar. The valiij of the GNP in 
constant dollars has ^rown an average of 3.3 
percent annually between 1960 and 1975, and 
is expected to continue increasing at an 
average of 4.2 percent annauUy to 1980. 

Estimatetl total S&T communication 
resource expenditure is presented along with 
GNP anJ R&D funding m Figure 3 in current 
dollars. The S&T communication resource 
expenditures have clearly risen faster than the 
GNP and R&D funding. From 1960 to 1974 the 



Figure 3 

Total S&T communication resource 
expenditures, gross national product, and 
research and development funds, 
in current dollars (1960-1980) 

{Billions of Dollars) 
3.000 




1960 'fi2 



SOURCE: economic Rtport of tht Prwidt nt. February 1975 GNP. (GNP) I9&0-I974 
National Plinning Association (GNP] I975-I980 
King Rnairch, Inc., Canttr for Quintltativc Sciences (STI Communication 
I9$0>1980, UD ruwts 1975-1980} 

Nitionit Science Foundttion, Hationil P atterns of R AD Resourcts . 
I953-I975 (NSf 7W07) IR4D Funds) 



GNP hns grown 177 percent, R&D funding has 
incr^ ised 136 percent and S&T communica- 
tion resource expendtiures have increased 
much more by an estimated 323 percent. 
Trends in the relative growth cf co'nmunica- 
tion resource expenditu rc:j lO C'^P and R&D 
funding are given below. 

The ratio of S&T cjnimunication resource 
expenditures to GNP is given in Figure 4. ■ 

In 1960, S&T communication resource 
expenditures accounted for 0.4 percent of the 
GNP. The percentage increased steadily over 
the years, reaching about 0.6 percent in the 
early 1970's. The forecast is for a slight 
continued increase and then a decline bad. 
around 0.6 percent by 1980. 

The second comparison is that of S&T 
communication resource expenditures and 
R&D funding levels, though the exact 
relationship is unknown, much of the 
resources expended in S&T communication 
(particularly in Ihe generation and use of 
information) come from R&D funds. For this 
reason, these two categori* s might be expected 
to grow at the same rate. Figure 5 shows the 
ratio of the two values. 



Figure 4 ,; ;'V ;^.V"'l/-'i^\-^^^ 

Ratio i6f S&T cbrhmiiiiicatibWte^^^ 
expenditures to fiNp ^l^M 



Ratio of Research Expenditures to' GNP-iiOr') 




1960 '62 '64 '66 ^'SS v:70;-.:;72 :r^^4>/i 
$mct WngRtteifch, Ific, Ctrtw fw Chi«iu^^ 
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SOUltCt: Kbi£ ResMfch, loc, Center for QuantJtstivs Sciences . 



Figure 6 : . 

Estiiiiated number Ui scientists 
and englnbejri (1^^ 



Number {Midions) 
2J5 




1960 , '62 : '64/ ■-66 : '68 '70 : '72 , 76. ; 78 ^ 

■ SbURCEi King Rftwarchr IrtC, C«^r for, awBti Wive Sdi new .• 



The ratio of communication to R&D expen- 
ditures remained constant at about 0.16 from 
1960 to 1964 but has risen steadily since 1964 
and will continue to do so through 1980. As 
indicated previously, R&D funds increased 
136 percent between 1960 and 1974, and are 
forecast to increase an additional 51 percent 
between 1975 and 1980. For the same periods, 
communication resource expenditure in- 
creases are 323 and 77 percent, respectively. 

The dramatic rise in communication 
resource expenditures suggests the in- 
creasingly important role which STI plays in 
our sociely and in R&D. This reflects a healthy 
increase in the volume of S&Tcommunication. 
On th(» other hand, Ihere could be problems if 
the cost of communication rises faster than the 
cost of other scientific activities that share 
common R&D budgets. 

As stat(j(l above, an important consideration 
related to the growth of S&T communication 
expenditures is the increase in the number of 
scientists and engineers. These data are 
presented in Figure 6. There were about 1.2 
million scientists and engineers in 1960 and 



about 2.0 million in 1970.^ The average annual 
growth rate over this period was 3.8 percent. 

The number of scientists is divided into the 
estimated total communication resource ex- 
penditures to determine the average expen- 
diture per scientist or engineer. This is shown 
in Figure 7. 

The resources expended per scientist 
equalled about $1700 in 1960 and $4300 in 
1974. In constant dollars, average expen- 
ditures reflect an increase from abou t $1^ 300 to 
$3000, or 50 percent. Projections suggest that 
the average constant dollar expenditure will 
level off over the next 5 years (1975-1980), 
remaining at aro.ind $3000. 

As mentioned previously, one of the major 
reasons averagf' S&T communication resource 
expenditures have risen is that much of the 
total resource expenditure is a function of 
scientists' salaries, an( .hese salaries in- 
creased more rapidly than inflation up to 1973. 



- *rii(i tolnl niimher of scicMitisIs nnd (MiHineerspresenttHl 
\wvf incliiiljis social scicintists. 
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This trend is expected to level off through 
1980. The S&T communication resource ex- 
penditure per scientist is shown in Figure 8 as 
a ratio of median scientists' salaries.- 

As indicated, there is little change in this 
relationship over the years after 1973. The 
elements of S&T communication resource 
expenditures attributable to scientists and the 
role which scientists' salaries play in deter- 
mining these expenditures are considered in 
more detail in Chapter 5. 

An important basis for understanding S&T 
communication resourre expenditures is the 
components which make up these expen- 
ditures and their respective growth. Much of 
the remainder of this monograph is devotecJ to 
development of cost factors which were 
included in the total, covering in detail each 
component. The remaining data in this seclidn 
summarize these results, presenting lo'.r'l 
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S&T communication resource expendSturr^ 
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communication resource expenditures, by 
medium, by participant, and by participant 
within each medium. For each presentation, 
both current and constant dollar figures are 
given. 

Distribution of the total communication 
resource expenditures for journals, books, 
reports and other forms of literature is shown 
in Figures 9 and 10 for current and constant 
dollars, respectively. 

The journal figures shovn are based on all 
U.S. S&T journals, including both schol.irly 
journals as well as trade, technical and other 
types of S&T periodicals. There were about 
8,000 such journals in 1974. Books covered in 
the' cost figures were hnrd-cover S&T 
publications which included f . er 14,000 tii^ s 
in 1974. Report cost figure*^ are basPf' a a 
suljset ' the total number of i >f)r['. aerated 
which includes only those titles released 
thr-'Ugh the Government Printing Office or the 
a' vifionai Technical Information Service. 
Other literature includes doctoral disser- 
tations, U.S. patents, and conference 
proceedings. 



Figure 8 

Ratio of S&T communication resource 

expenditure per scientist 

to median scientistsVsaiaries (1360-1980) 
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Figure 9 

Tota! communication resource expenditures 
by medium in current dollars (196{M980) 

(Billions of Dollars) 
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Year 

SOURCE: Kins Research. Inc.. Center for Quantitative Sciences 



ThfJ \n\ii\ (;xi)(;n(liturt;s associiiUid witli 
journals Hr(; iinich hif^htjr tlnin with tht; oIIkm' 
lonns of litfjratur(;. ThtJ joiirnjil (!xp(;n(li turns 
Wiivv. iihout $1.3 billion in 19()() and rost; 
st(ja(lily to Sf).!) billion in 1974. Thiiy art; 
f;\[)(M:t('(l to conliniu; incniasin^ up to S^.O 
hillion in H)8(). 'Vhn proportion of total 
(;x[)(;n(liturf;s associattid with journals was iu) 
p(;r(.(;nt in and is tjxpectnd to continut; at 
that l(;v(;l up to 1980. The total oxptmdi turos 
attrilintahh? to S^<'r hooks was $(^00 million in 
H)(){) and S2. 1 billion in 1974 with an (;xp(M:t(;d 
increase to 83.5 billion in 1980. Hxpenditurtjs 
associated with books comprised 28 p(;rcent of 
th(; Iota! in I9(i0 and are expect(;d to cjo stiiadil y 
down to about 25 percent in 1980. Kx[)(Jn> 



Figure 10 

Total S&T communication resource expenditures 
by medium in constant dollars (1960-1980) 



(Billions of Dollars) 
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ditures an; a direct function of the number of 
S8tT materials (book titles, journal articles. 
i*(;ports, disstirtation.:, and so on); and the 
numb(;r of niat(;rials an;, in turn, closely 
correlated with t hv. number of scientists, 
Devcdopment of these i elationships form the 
basis for st atislicrd indicators pr(;s(ml(Ml in the 
next chapt(!r. 

'Vhii contribution to (werall resource expen- 
(lit ur(!S at iributabU; to the principal S^T 
communication participants (scicmtists as 
authors of the; literatur(;, publishers, libraries 
and stjcondary servic(;s. and scientists as users 
of tht; lit(;ratun;) is ^iven in lM<4ure 11 and 
Figure 12 for currtmt and constant dollars, 
n;s[)(M:tively. R(;sources are det(;rmined for 
scientists lar<^(dy by tb(Mr time devol(;d to 
vvritin<^. (;ditin^ and rtjviewin^^ lilerature as 
vv(dl as to usin<4 S^T literature. Publi.sh(;rs 
contribute to total (jxptmditurcjs by the costs 
they incur in rejjroducin^ and dislribatin^ 
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Figure 11 

Total S&T communication resource 
oxpenditures by participants in 
current dollars (1960-1980) 

(Billions of Dollars) 
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Figure 12 

Total S&T communication resource 
expenditures by participants in 
constant dollars (1960-1980) 

(Billions of Oollars) 
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liUjrriliirfj. Libr.'irios find senonclary stirvicns 
incur (!xptmsHs in acquiring and storing 
lileraluro, providing inanag(;ment and organ- 
ization of the literature (cataloging, abstrac- 
ting and indexing) and identifying, locating 
and providing [physical access tc the literature, 
'Vhii largest contribution to total resource 
expenditures is i)y scientists who use the 
literature. They contributed about one-half of 
lh(j total resource exptmditurcjs in 1960, 
althr)ugh th(; cont rii)ution decreases to about 
40 percent in 1^)80. Tht? d(;cr(;ase is attributabh? 
to the dampening in number of scientists and 
to tht? b.'velling off of their salaries. Library 
and secondary servictjs contribute about one- 
fourth of the expcMiditures over the» entire span 



of time. Publishers contribute less than 10 
percent over the period 1960 to 1980, and 
scientists, as authors of the literature, con- 
t *ibute about 17 percent in 1960 and this 
proportion is expected to increase to 23 
percent in 1980. 

Data art; shown i:)elow for the participants' 
contributions to each of the major literature 
forms (books, journals, and reports) and to the 
combined other literaturtJ. journal com- 
munication costs are shown in Figure 13. 
journals account for nearly two-thirds of total 
communication costs and they also account for 
a large percentage of the costs associated with 
(;ach participant. Publication costs are higher 
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for joiirnnls than lor ihv. other nuMhn. and lh(?ir 
p(!r(UJnla<40 contribution to Uhj total rosti 
sleachly ove?r ihc. 19()() to 15)74 ptiriod. Lihrary- 
rehi»(itl costs for journals (cxcliisivo of sul)- 
scriplion prices) have also been risin<4. hut at a 
slovv(}r rale. 

Most strikin<4 in the iournal costs are the 
rales of growth observed in the to 1974 

period: r)2(), 718. 290. and 249 percent respec- 
tively for scientists, publishers, libraries and 
users. 'rh(!se rates are equivalent to averaj^e 
annual incrfiases of 1C5.2, 10.2. and 9.3 

p{!rc(Mil, respecliv(;ly. 

Figure 14 shf)Ws the resource expcmdilures 
of l)ook comnumication. Thv. total fjxpen- 



dilures attributable to SikT books was S600 
million in I9U0 and S2.1 billion in 1974 with an 
expected incr(?ase to $3.5 billion in 1980. More 
than half of these are the user costs of reaciin^. 
with libraries accounting for about another 
third of the total. Publication costs decreascMl 
sli<4htly as a peicenta^e of the total over the 
19r)0 to 1974 period and are projected to 
continuti declining to 1980. This reflects a 
ndaliv(} decrease in the significance of books 
versus other forms of SikT literature;. At the 
same time, the cost of authorship is expected to 
rise, so that it will be nearly as large as 
publication costs by 1980. As will be shown in 
Section 3 with each of the literature forms, the 



Figure 13 

Total S&T journal communication resource 
expenditures by participants: (1960-1980) 



Current Dollars (Billions) 




I960 '62 '64 '66 '68 70 72 74 76 78 '80 



Year 
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Figure 14 

Total S&T book communication resource 
expenditures by participants (1960-1980) 

Current Dollars (Billions) 
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Figure 15 

Total S&t report communication resource 
expenditures by participants M960-1980) 



Current Dollars (Millions) 
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Year 

SOURCE: King Research, fnc, Center for Quantitative Sciences 



costs iinticipfitdd to show the jjr(?jit(}st in- 
crtifjstJS ov(M' th(; 1975 to H)H() period nvt) those; 
which' fire directly relfited *i) sci»»nlists' 
Sfilaries fis montiontid (inrlitr thouj^h. Th(? 
growth nite should he ieveiir.*^ oil ov(Jr this 
time period. 

R(^port <;xpenditiires cire shown in Figure; 15. 
These dntn are not as wtdl defined and should 
be treated accordingly. The report (jxpen- 
ditiir(;s wert; about S22 million in 1960 and 
$:UK) million in 1974. They are (jxpected to 
continue increasinjj up to SH80 million in 1980. 
In 1970 the author, library and user each 
accountfif! for about one-third of lh(^ lota! 
costs, with publishing representing only two 



EKLC 



Figure 16 

Total S&T other media communication resource 
expenditures by participants (1960-1980) 



Current Dollars (Millions) 
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Year 

SOURCE: KldK Htiwch, tnc, Center for Quantitative Sciences 



percent. The most significant change forecast 
in thes(? br(?akdowns is exp(»cle(l to b(» a 
substantial increase in user (jxpendi lur(js, so 
that th(;se will make up about 44 percent of th(? 
total by 1980. Total report expendi lur(»s arc; 
projected to risc^ 86 percent between 1975 and 
1980, the largest increase of the four literature 
forms. This increase; is apparently clue to the 
rapid growth in the; volume of the literature; 
combined with the great proportion of us(;r- 
relaled costs which d(;pend directly on sci(;n- 
tists' salaries. Note that tlies(? figures are 
con s(;rva live; (;stimat(;s of tht; (;xp(;ndi lures 
associat(;d with r(;ports du(; to availability of 
gov(;rnm(;nt distribution data only. 

P'igure IB illustrates the expend itur(;s of 
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communir.Htinn by moans of "other** media, 
primarily patt'iits and dissertations. These 
figures also include some expenditures for 
library handling of audiovisuals, pamphlets, 
and the like. Tiie total expenditures at- 
tributable to"other" media was S140 million in 
I960 and S430 million in 1974. They are 



expected to continue increasing up to $770 
million in 1980. The primary expenditure 
associat^Kl with 'other" media is for the 
( mposition and recording, and this is about 
twice as large as the cos* of composition and 
recording for reports. 



Chapter 3 

Growth of Scientific and Technical 
Literature in the United States 
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Chapter 3 

Growth of Scientific and Technical 
Literature in the United States 



Thv. hearl of scinit iiic and lechnical (S&T) 
cnminunicalion is the formal literatiird. This 
S(UJtion deals with Ihe growth of S&T books, 
journals, rtjports, nnd other literature such as 
conference proceedings, patents and doctoral 
dissertations. Statistical indicators of trends 
in the growth of each fornfi nf literature are 
presented in nunil)er of items prepar(;d; 
numl)er of copies reproduced and (listrii)ute(l; 
cnst of composilicm, recording, reproduction, 
and distribution; and price of the literature;. In 
this section it is shown that book productivity 
has increased substantially but that it is 
unlikely to continue because of economic 
constraints. Other forms of SikT literature 
demonstrate? a much healthier growth than 
books. Mach form of lit(M*riture is discussed in 
detail. 



HIGHLIGHTS 

• The; numb(;r of S^T bof)k tith;s has shot 
up from about :}.()()() titles in 1960 to about 
14.000 in 1074. Individu il au t hor produc- 
tiveness during this tiiiif" has incr(!as(;d 
frf)m one; book published for every 343 
sci(;nlists in 19()0 to one; book for (;very 
137 scientists in 1974. However, there are 
some very ominous signs in the S&T hook 
publishing industry. The number of 
co[)ies sold p(;r book title; has droppetl 
more; than half from 1960 to 1974 and. 
eiven though prices have rise;n sharply, the; 
reve;nue per book title has also 
plummete;(l. The; numbe;r of e:opies sold 
per scie;ntist has r(;mained almost cons- 
tant ove;r the; years at {ipproximate;ly G to 8 
copie;s e;v(;n though the numhe;r of fille;s 
has increaseil dramatically and the; 
av(;rage number of copie;s sold has 
ilrop|i(;d. Thus. numbe;r of book copie;s 



sold per scientist may l)e a variable of 
some stal)ility in the industry. Ihe 
full" <■ one or more of the; following 
JH- are likely to be taken by 

publishers: incr(»ased prices, more care;ful 
screening of book manuscripts, in im- 
plementation of processes which reduce 
costs (particularly pre run costs). 
Otheu'wise the S&T book publishing 
industry may be in serious economic 
difficulty. 

The journal publishing picture is much 
brighter than that observed for SSi'i 
books. The; number of journals publishe;d 
has not increased dramatically since; 
1960. A steady growth of 2 percent per 
year reflects numl)er of scientists almost 
perfectly (correlation coefficie;nt r=0.99). 
although individual author produc- 
tive;ness has declined from one scholarly 
article; publishe;d for 10.9 scientists in 
1960 to one; article; per 13.1 scientists in 
1974. The productivity varies substan- 
tially among the; fields of science withLife 
Sciene:e;s having the most preiductive; 
individuals. Knginee;ring the least 
protluctive;. The number ejf subscriptions 
has increased on the average;, although 
sejme individual journals have experienc- 
etl a depressing decline. The prices 
(whether conside;red by total subse:rip- 
tion, by article, or by kilo word page) have 
increas(»d somewhat even in constant 
(b)llars. Trends in all thf\se; areas are; 
e;xpecteid to continue through 1980 at 
slightly tli minis bed rate;s of growth. 
While; journals experiences an ave;rag(; 
annual growth rate; of 2 perce;nt l)etwee;n 
1960 ane! 1974. the growth rate for journal 
articles was 2.6 pe;rce;nt. This slightly 
higher growth rate for article;s is re;fl(!cteMl 
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in th(i ninnl)(;r ol" nrliclcis per journal 
which was (jstiinaUul to \w. 71 in 1960 antl 
77 in 1974. 

The niinilxM' oi" articles tlisi ribuUnl by 
subscription to institutions or in- 
dividuals has incr(;ascd when considtjred 
as an av(;rat^(? ov(>r number of sci(;ntists. 
For (;xaini)le, the; number of articl(?s 
distril)ut(;d to individuals has increascjd 
from about 210 in 1900 lo about 280 in 
1974. Similarly, th(? number per scientist 
distributtul to institutions has increas(;d 
from 140 in 191)0 to about 180 in 1974. in 
i)oth instances, the distribution is ex- 
P' ;:ted to be level up to 1980. 

R(;[)()rt lit(;rature, as measured by sales at 
tlie National Technical information Serv- 
ices (NTIS) and (lovernment F^rintinj^ 
()ffic(? (CPO), has also (?xperiencetl rapiti 
t^rovvth. The total copies soltl at NTIS has 
increased from 784,000 in 1966 to 2,356,- 
000 in 1974. Much of th(? growth is 
attributable! to increased cnverage of the 
t^overnnujnt rejjort literature. Further- 
more, much of the j^rowth has be(m 
through microform rather than paper 
copy. Thv. micro I'orm sales per report have 
incr(»ased 106 percent during this period, 
while the paper sabjs per rtjport have 
d(!cr(5ased 58 percent. The average 
nund)er of cojjies s[)l(l nt GPO has 
increas(Kl 36 [)erc(mt, in both a^^encies, 
prices of ref)orts have incrt^asetl substan- 
tially anti they are expected lo continue 
this increase. The? increase in price of 
papcM' copy and other consitlerations are 
likely to continue altering sales patterns 
toward more microform copies. This may 
have a great impact on the microform 
intlustry and have a secondary effect on 
uihv.r S&T metlia. 

'f'he number of conference proceedings, 
U.S. patcmts and doctoral dissertations 
have all increasetl substantially over the 
years. Published conference proceedings 
have increased 40 percent from 1965 to 
1971. The number of U.S. patents issued 
has increased about 60 percent from 1960 
to 1974. The number t)f dissertations 
published has more than tripled in this 
same time period. The growth pattern of 
all these forms of literature is forecast to 
continue; at a slightly dampened rate. 



DISCUSSION 

Growth of Scientific and Technical 
Book Literature in the United Stales 

Thcj S&T book literature, although showing 
healthy increases in number of books publish- 
ed, does have some ominous indicators that are 
discussed later. As shown in Figure 17, the 
number of S&T book titles published in the 
U.S. has increased substantially. Thegrf)wth 
was particularly pronounced in the (jarly 
1960's. From 1960 to 1964, the increase was 102 
perccmt from 3,379 books to 8,871 books. Over 
the next 5 ycjars, the growth was only 8 
percent. However, in 1970, the number of 
books published continued again to grow 
rapidly up lo 14,442 in 1974. Thus, the total 
increase from 1960 to 1974 was a substantial 
327 percent, but with some lulls id spurts. 
The forecast over the next 6 years is for 
continued growth but not as substantial as 
during the two spurts represented in the early 
1960's and 1970's. 

As one? might expect, the relationship of the 
number of books published and the number of 
scientists is very high. This relationship is 



Figure 17 

Total S&T book titles published (1960-1980) 



(Number in Thousands) 




1960 62 64 66 68 70 72 74 76 78 80 
Year published 

SOURCE: R. R. Boitktt Company (Books: 1960-1974) 

King Research, Inc., Center for Quantilalive Scicrices (1975-1980} 
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shown in Fi^un* IH. 'Vhv. VciIiujh iiscid for iIk; 
nunil)t;r of .s(:i(?nlisls in llu? r(?lalionship shown 
are numlxjr of scicmlists ln^^(;(l 3 yunrs prior to 
the numl)(;r of titles pul)lish(}(l, For example?, 
scientists in 1968 perform work cuui write; 
books Ihnl are piil)lish(;cl in 1971 since it tak(?s 
roughly 3 ycjnrs to publish a l)ook after it is 
begun, 'l*hus, 1968 scientists arc; relat(;(l to 
1971 l)0()ks in the figur*;. Thv. high (:orr(;latior 
of this relationship is demonstrated by vahu; ; 
of the correlation coefficient. r=0.96.' Simib'.r 
analyses were used for th(; number of scien- 
tists having doctoi 1 d(;grees (r-=(J,82) and for 
Federal funding obligations for njscjarch and 
development (R&D) (r~=0,79)'^. 

Figure 18 

Total S&T book titles published as 

a function of number scientists and engineers 

(Thousands of Book Titles) 

17.5 j 1 
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Scientists and engineers (Millions) 
SOURCE: King Research. Inc , Ccnicr for Quanlitalive Sciences 



■ I'hijs. r^O.^M wfiK fi mtMns th.it ,il)init fKJ prrciTil ol the 
vaiifUinn m cin'rin,'.; .iinon^; llic innnl)i'i- ol hook litlcs 
pnlilislu'il (iviT tUv ycnrs i;,in \n' ^ixpliilnril l)y thd iiiiinlnsr 
1)1 si:i(Milisls. V- \ i\\\\i'S .iro <4i vcn loi' cotnpni'.itivr purpnsrs 
('Veil IhtiiiLjh th«' sni.ill niiiiihrr ni oIisjm'vjiIhjiis foi- r.n.fi 
i iinipii i.i'.i'.m tTiiikc ttuMTi (ptcstiiin.ililc. 

■ 'I'lujsf \ iirinhl(!s wvi v ,ilsn included jjIod'^ with ollmi s 
in ;i strpwisf? multipli' ( {'.nrrssioii model but vvn i' dnipprd 
due In fiij^h r:nliniMrily nmoti^ the indcpcndrtit ^ .iriiildrs. 
'I'fiis coiTinienI holds ti ur lor iicnrly all rrnrrssinn iin;dysis 
fiinnliiMicd in Ihi' riMiwiiiidiT ol tins r(i[inrl. 



For(!ca,sl of the nunib(;r of sci(;ntists is used 
in th(; regnjssion ecjuation to estimate number 
of S^T books published from 1975 to 1980 as 
giv(;n in Figun; 17. Based on this for(;cast 
t(;chni(iu(;. the; numb(;r of li lies rhonld incn;as(; 
at an av(;rage annual rate of [].^t percent from 
1975 to 1980, 

Data on book publishing W{;re not availablr 
for the nine fields of .science (l(d'in(;d by the 
National Science Foundation. Howev(;r, data 
are availabb; for 8 science classiiications.' In 
each sci(;nc(; classification, the numb(;r of book 
titl(;s was correlat(;d with number of S(:i(;n- 
lists. number of scientists with doctoral 
d(;grees and Fed(;ral RikD obligations in the 
corrcjsponding NSF field of science. 'rh(;se 
values were; used to forecast the number 
book titles published which are shown in 
Figure 19 for the 6 science classificaticms. 
Sociology and Economics not only had the 
larg(;st number of books published in 1974 
(6,640) but also showed a remarkable 780 
p(;rc(;nt increase in books published fron- '^960 
to 1974, Medicine also had a large increi. -^e in 
numb(;r of books published from 520 in 19 ' to 
2. 28 I in 1974 which repr(;sents a 339 perc(;nt 
rise;, 

'I*he dramatic increase in number of books 
published has been accompanied by an equally 
startling decrease; in estimated number of 
copies sold per book title published/^ This 
d(;crease is shown in Figure 20 below. 
Th(; nurnb(;r of copies sold per tid(; has 
plumin(;t<;d from 2.394 in 1960 to 789 in 1974. It 
app(;ars that lh(;re is a saturation point of th(; 
number of copi(;s that scientists will purchas(; 
(or have; purchas(;d for them) which is d(;picted 
by th(; (;stinialed number of copies sold p(;r 
scientist in Figure 21. The number of copi(;s 
sold per scientist has remained relatively 
constant ov(;r the; years, ranging from a little 
under 8 to 8 copies. The trend in numbt;r of 
book copi(;s sohl and, h(;nc(;, r(;venu(; per tith; 
is d(;f;reasing dramatically. 

Financial succ(;ss in book publishing is 
particularly dep(;ndent on volume of sales 
since; initial fixed cost is cjuite high and must 
be spr(;ad out ov(;r this volume of sales. 'I'hus, 
it would app(;ar that the substantial d(;creas(; 



' Drfiniliniis loi' llufsi: scicnct: (dassificiitlmis iwv. i^ivtMi 
in X'nlumi' ii: A Ki'sciurdi Ki^porl. 

' Note ih.il n d«:I.MU'd iiiiidysis ii<is not hi'cn rn.iilc 
(:nni:«:rtiin}4 iIk; impact p.iptirhack hooks hiwv. had on Ihr 
SiSj'r hook market. 
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Figure 19 

SSiT book titles published by six classifications (1960-1980) 
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Figure 20 r . 

Averase nitmder of copies sold 
per book title (1969-1980) 




Year 



SOURCEr King Research, Inc., Cenier for Quantitative Sciences 



Figure 21 ■ . _ •■ '.v:- •■■J y' 

Average number of book copies $old> ; ; 
per scientist or engineer (196049jB0)' ^ - : 
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in book copins sold p(^^ title? must hiive; fi 
devastating infipact on publishers unl(;ss this 
decreciso is ticcrnfipciniod by correspondincj 
increases in price. The average price per book 
is giv(?n in currfmt and constant dollars in 
Figure 22, Thv. average price in current dollars 
increased fronfi S8.50 in I960 to $18,40 in 1974, 
However, in constant dollars the increases 
have not be(?n quite so dramatic. The overall 
increase in constant dollars from 1960 to 1974 
was 31 percent. 

Total S&T book receipts show a steady 
increase from 1960 to 1974 and the receipts are 
forecast to continue this trend. However, 
receipts per book title, which result from the 
reduced sales per book and increased price, 
show a sharp decline (in constant dollars) 
after 1969. The receipts per title are !^ \ en in 
current and constant dollars in Figure 23, 
Since 1962, the receipts per book title in 



constant dollars are in the $10,000 to $15,000 
range and have a fairly flat trend over the 
years. If the cost of producing books does not 
also remain constant over the years, say, due 
to reduced number of pages, use of paperback 
covers or some other factor, the book 
publishers must surely be hurt in terms of 
reducecl profits or even losses. 

If the number of books published per 
scientist remains too high, one of several 
events may occur in the future. Fewer books 
may be accepted by the publishers, action may 
be taken to reduce costs (such as publishing by 
paperback or reducing the size), or prices may 
continue to increase. In the latter instance, 
increased prices will have some impact on 
demand as shown by the rough relationship 
between price and demand in Figure 24, 
There appears to be a discernable increase in 
sales as the price decreases. However, the 
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Figure 22 

Average price per book (1960*1980) 



Figure 23 . '\/\ , 

Average reoelpts per bodktitteJQdSiS^lOOA); 




(Thousands ot Dollars) 
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SOURCE: R. H Bowiter Zommf (1960-1974) 

Kine Research. Inc. Center for Quutfititlve Sciences 
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Figure 24 

Price versus demand for S&T books 




1000 1500 
Copies sold per title 

SOUKCr- King In ,varct), Inc. Center for Quantitative Sciences 
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logarithmic relationship depicted in the figure 
does not appear to be a particularly good one 
because of the one outlier at 2400 copies sold. 



Growth of the Scientific and Technical 
lournal Literature in the United States 

There are not complete data available for the 
total number of S&T periodicals published in 
the U.S. from 1960 to 1974. However, by 
piecing together data from the Library of 
Congress in the U.S. and the British Library 
Lending Division, estimates are derived for the 
growth of number of periodicals published in 
the world and in the U.S. as shown in Figure 
25. 

The growth of the number of periodicals 
published worldwide is substantially greater 
than that observed for the U.S. The number of 
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periodicals published worldwide increased 
from 18,800 to 49.400 from 1960 to 1974 which 
represents a 163 percent increase. However, 
the number of U.S. periodicals increased only 
from 6,300 in 1960 to 8,500 in 1974 which is 
a mere 34 percent increase, or an average of 
2.1 percent increase per year. According to 
Price[9j onf? should expect that scientific 
publishing in developing countries grows 
rapidly and this growth dampens as countries 
such as tl :? U.S. become more developed. 

Many ol the periodicals covered in the 
numbers given above are trade journals and 
other periodicals that are not considerecfto be 
scholarly S^T literature. In 1974, Indiana 
University. un(l(?r a grant from NSF, identified 
a core set of scholarly journals published in the 
U.S. [4] As part of this indicator study, a 
sample of these journals was studied l)y us and 
tracked back to 1960 to (Establish their birth 
rates. Another sample of scholarly journals 
was drawn from journals published in 1960 
and tracked forward to determine correspon- 
ding d(?ath rat(?s. From these processcjs, the 
number of scholarly journals was estimatcul 



from 1960 to 1974^ to be as indicated in Figure 
26 below. 

The number of scholarly journals incr(?ase(i 
from 1,490 in 1960 to 1,945 in 1974 and is 
forecast to continue steady growth to 2,140 in 
1980. The growth in number of scholarly 
journals from 1960 to 1974 was 30 percent and 
the average annual rate of growth is estimated 
to be 1.9 percent. Thus, the rate of growth of all 
S&T periodicals and S8eT scholarly journals is 
about the same in the U.S. over the 1960 to 
1974 period. 

The estimated growth of number of journals 
varies substantially among the nine fields of 
science. These trends are showm in Figure 27. 
Nearly all of the fields of science experienced 
close to linear growth from 1960 to 1974. The 
one outstanding exception to this trend is in 
the field oC engineering where the sample of 
journals was observed to decrease substan- 
tially in numbers from 1967 to 1971. 

A better statistical indie lor of the growth of 
the journal literature in the U.S. is the number 
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' Vinm this point out, dnin apply only to scholarly 
journals as (hjpcilrd hy the iinivi^rso (jf scholarly journals 
i(l»?nli fitul in \ho. Indiana UnivcTsity study. 
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F injure ?7 

Number of scholarly S&T journals published in the nine fields of science (1960-1980) 
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of jouriicil iirtich^s puhlislnMl wliicli is ilis- 
pltiy(!il ill Fi^urii 2M, 

Thv. lolal niiinl)(!r oi sciioiariy arliciiis has 
incroastul from IGO.GGG in 19{)6 to 151,000 in 
1974 vvhicli is a 42 peirctMil incrisist?. Th\] 
niinil)(!r of arliclns has incrcMsnd at a slightly' 
grnaltM' vMv. llian iiiiinlxM' of journals siiict? tin? 
nuinht'P of articltjs per journal was (isiiniaUMi 
lo hv. 71 in 1960 and increased to 77 in 1974. 

The number of scholarly journal arli(:l(?s 
puhlisheil is highly correlated lo the number of 
scienlisis, which is depicted in Fij:?ure 29. The 
number of scienlisis and engineers is la^^ed 
one year lo accoiiUl for die d(?lays in 
puhlishinj» scholarly journal arti(des. 
Th(! simple! re^rc^ssion ecjuation shown in 
Figure 29 was ustui to forecast numhei of 
scholarly articles publishcKl from 1975 to 19HU. 
Th(; numl)(M' of s(:lH)larly journal articles was 
also r(!late{| to {)th(;r variables such as number 
of scitMilisIs holding do{:toral ile^rees (r-=G.97), 
and RikD funtlin^ hi^^ed 3 years (r— 0.89). 
Thus, all lhre(^ variabh^s artJ highly correlatt^d 
lo nunil}(M' of articles published in the U.S. 

Even lhou<»h thtut! is v(!ry hi^h {:orr(?latif)n 
belw(Mm numb(;r of scholarly journal arti(des 



Figure 28 

Number of scholarly S&T 
articles published (1960-1980) 

(Number in Thousands) 
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Figure 29 

Number of scholarly S&T journal articles as 
a function of scientists and engineers 

(Thousands of Articles) 
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and number of s(:i(Mitists, it is found that ihv. 
nund)er of scholarly articles written p(M' 
scientist dtjclined slightly, but steadily from 
0.091 in 1960 to 0.076 in 1974. Viewed in 
another way, lh(!re were 10.9 scicMitists per 
scholarly article published in 1960 and KM 
scientists per schohirly article pul)lishe(l in 
1074. This numb(!r is (expected to remain about 
th(! sani(j up to lOHO. 

The variation of numbers of articb^s 
published anions fields of scitmce is v.vv.n 
<^'reater for scholarly articles than for scholarly 
journals. This is due partially to diff(M'en(;e.s in 
the number of articb?s p(!r journal amon^ the 
fi(d{l s. Th(M)sti mat (mI total numbtM' of scholarly 
artich^s publish(Ml in tbe nine fields of scitmce 
from 1960 to lOfiO is <^iven in Fi<,'ur(i 'M). 

The <^'reat(!st inf:reas(is in j.^rowth of s(diolar- 
ly articb?s publish(!(i from 1960 tf) H)74 
occurred in th(! Knvironmenlal Sciimctis (24 1 
perc(!nl for an avera<,'e annual incrtmse of 
pcM'Ctmt). and tbe (]omput(!r Scitmces [I'M) 
p(!rcent for an average annual increast? of 6.4 
pertKint). Th(? jivera^e growth of all fields of 
scif!nce is (!X[)ect(!d to be 11 p(M'C(mt from 1975 
to I9H0. Mathematics is forecast to have a 
d(M:r(;as(! in npovvth of 2.2 perctmt over that 
pfM'iod of time. Tht; rtmiainin.^ fiebis of s{:i(Mu:e 
an? (!Xpecl(;d tf) continue .i^rovvth with tbe 
<^reat(;st <^rovvth (!xpt;ct(?(l in Knvir(mm(!ntal 
Scifmcfjs (24 percent) anri Hn,<.^infM!rin^ (19 
pv.n.v.ni). 



35 



ERIC 



Number of scholarly journal articles published in nine fields of science (1960-1980) 
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Whiln thtini appears lo be potenlial (if nnl 
tixislinj^) economic diiiiculties in l)ook 
publishinj^, journal publishing S(;onis much 
h(iallhier nvnn though lh(jr(? are lroul)le spots 
Ihrouj^houl lh(; inchislry. In lb(j absence oi 
avciilal)le published (hita, (he number of 
journal subse,riptions was estimaUid from a 
nonrandom sample of 173 schobuiy journals, 
Eslimales from these observations indicate a 
sleady increjase in numljer of suhserib(?rs 
overall. However, in some inslanct?s in- 
(bvidual journals showed a decline. The 
estimated number of foreign, domestic in- 
dividual and donKJstic institutional .subscrip- 
tions are *»iven in Figure 31. These estimates 
indicate that the three forms of sul)Scriptions 
exhibit a ntjarly linoar growth from to 
1974. The total number of individual sul)scrip- 
tions was estimated to hv. 3,500 in 1900 and 
rising to 7, 100 in 1974 which represents a 103 
percent increase. Institutional subscriptions 



Figure 31 

Number of scholarly S&T 
journal subscriptions (1960*1980) 
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had a similar growth from 2,300 in 19()0 to 
4,()0() in 1974. The redative proportion of 
subscriptions from 19^9 to 1973 were based on 
the Indiana University study. 

'I1ie trend in .growth of subscriptions is 
expected to continue; since magnitude of both 
individual and institutional subscriptions is a 
function of the number of scientists. For 
tixample, the number of individual suljscrip- 
tions per s(:itjntisl was 3.0 in 1900 and rose 
slightly to 3.0 in 1974, The forncasts of numlier 
of institutional sul)scriptions and total 
dtjmtfstic subscript i(ms are based on hi^h 
correlation of number of sul)scripti(ms with 
numljer of scientists. These r(dationshi[)s are 
shown in Figures 32 and 33, 

Another statistical indicator is the number 
of scholarly articles distributed p(;r scientist 
by means of institutional and individual 
subscriptions and by reprints from authors. 
These estimates are exhibited in Figure 34, 

There are about half a^ain as many articles 
distributed by individual subscriptions as by 
institutional subscriptions. Distributing ar- 



Figure 32 

Number of institutional journal 
subscriptions as a function of the number 
of scientists and engineers 
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Figure 33 

Number of domestic Journal 
subscriptions as a function of the number 
of scientists and engineers 
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ticlds l)y n;[)rint.s l)cir(;ly (ixists l)y conipiirison. 
U()vv(;v(;r. niciny nl' tho nrticltis lluit i\H'. 
(listril)ultMl, siiy, l)y iiiflividucil sul)S(:ripti()n, 
iin; not hnkI by I ho sul)S(:ril)(M\ Thnrnforn, 
vvhon (:()nsi(l(»rin,i^ iisf? of iirticlfjs a di fi'tjrtm t 
pict urn (;ni(;r,L;(;s, 

A surv(;y was math; as part of this statistical 
indicators study to dfMfjrniinc rrlativi; ust; of 
articles for thfj purpose of citin<^ in journal 
articios.'' Tht; follovvin'^ p(;rc(;nta'^ns ref(;r to 
th(? source from which cittid articles w(?r(^ 
oi)tain(ML 

• Individual subscriptions — 27.2 p(TC(;nt ± 
1.5 pcrcfjnt^ 

• Insitutional subscriptions— 47.4 piTC(;nt 
± percent 

• R(»prints — 25.3 percent ± 1.4 ptjn.eiit 

A stalisHcal indicator of relativt; (d'ficitmcy 
of these three niod(JS of transferrin,'^ scholarly 
journal articles is th(» number of articles 



• SiiiTH- ritc'il .mIh Ics wfMc ohCiiniMl sccont! li.irnl froir 
(.olh'.i.'iirs uhf) h.ii! iiiitiiilly r>l)t,iinr(l thru copies hy 
snhsi;riptw)ii. lilir.nirs, Jir rcpiinls. 

Approxiin.iti' stiinflard iM ror .ichicx cd [•on. ii sniiipic of 
!l4a responses. Response iMie u.is \4 {)er(:ent. 



Figure 34 

Distribution c. journal articles to 
scientist by individual and institutional 
subscriptions and reprints (1960*1980) 
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distributtMl by each m(?ans per arlicb; cil(Ml, 
R(;sults art! as follows: 

• Individual subscriptions— 2,240 articles 
distribut(M] p(!r article cited 

• Institutional subscriptions— 820 articles 
distributed per articb; cit(!d 

• Reprints— 30 articles distributed per 
arlicb? ci ted 

Thus, reprints appear to be nost effective 
means of distributing articles Lu authors with 
institutional subscriptions substantially more 
effective than individual subscriptions. 

The cost per article cited presents another 
us(!ful statistical indicator for comparing the 
cost-eff(!c{iv(;ness of the three modes of 
distributing S8(T journal articles. Tcjtal cost of 
each distrifjution mode includes all costs such 
as those incurr(;d in rtjpruduction, initial 
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(listi'il)ii linn. .i(:(|iiisiti()ii. sl()r,ii^(», oi'i^jiiii/.ii- 
Hon <iii(l control. iilcotUicttioo and [)liysi(:<il 
.icccss In arliclt's. "I'lic tola! costs per article 
(:it(Ml ior llic tlu'cc nio(l(»s nl ilistril)ntin.L» 
arlii:l(»s arc as Follows: 

• Individual subscn p! ion — S7.()i) pci arti- 
cle citi'd 



• insti Intioiiid 
arlicic citiMl 



snl)scri|)l ions — Sii.fjO [ 



)(fi' 



• Re[)rinls — S^i.HO [)('r article (aled 

K(?prinls also seem to he tlu? nuist cost- 
ellectivi' inod(! ol distrilaitin.Li articles when 
consi('erin,L» total cost per ai'lich' cited. In- 
dividual suhsiaiptions ;nnl institutional snh- 
S(a'i[)tions are renun'kahly close in this 
nu'asnrc' ol cost -ellect i ventrss. 

The suhscription jirices for journals were 
(?stiniated IV«iin the sanij)hi ol S.StT scholarly 
journals. As shown in Fij^ures Hf) and 'M). these 
prii:(fs hav e inc reased snbst an I i.dly in cons- 
tant dollars as well as in current dollars lor 
lorei.un. insilnlionid and individual snhsiaMji- 
tioiis. 

Avc'ra^t* luices to the three ty[)es ol" suh- 
scriiiers rose at al)t)Ut (he sanH> [)ace I'roni HUiO 
to 1^74, 'V\w. inihx'idu.il [)rices rose 28 1 j)ercent 
i'roni $5.27 to S2().()H. Whereas, insitutional 
j)rices incr(»ased 27.5 percent Ironi 87. 88 to 
829.57. I^rices to foi'eif-in suhscril)(M's in(a'eased 
ironi 8().()1 to 821.f)() lor an incrcstse of 2M 
[XM'cen t. 'I'hereloi'e. (:ven thou.yh there is a price 
ililierential anionic the threi? ty[)(!S of suhs(a'ip- 
lions. the rate ol inia'ease anions them is ahont 
th(! same. 

The avc'ra.m' scholarly journ.il sul)S(aa[)l ion 
|)rices .nc .uiv en ior t he nine i'itdds ol science in 
Fi.uurtts :J7 and :\H lor institutional sul)S(aip- 
tion [)ric(?s and ior individual snl)S(:rij)t ion 
[)rices. The hi,uh(!st pi'ices tend to he with the 
IMiysical Scienct^s and i\hith(nnatics which 
niii^ht l)(» e\j)(?cled sinc(» publications in these 
two ii(»lds oi science* re(juire a ^rciat amount oi' 
s[)(M:ial characters cUid »^raphics which are 
v(fry e\{)ensive. On the olhei' hand, the pric<»s 
ar(^ low in iields oi science which h.iV(^ 
publications th.it couunonly h.ive strai.uht 
text. 

Since? the number or.u'li(des |)(»r journal ,md 
lh(? niunber oi' p.i<^es pvr artich* are ch.m»^inM 
over time. pei'ha[)s a heller indie. itor oi' j)ric(? is 
the price j)er article and price |)er kiloword 
[)a^(!. These two prices (diarued lo individuals 
are t»i\"en in I'i.uures 'M) and 40 in (aua'ent ami 
conslan t doll.irs. 



Figure 35 

Average institutional, individual, 
and foreign subscription prices in 
current dollars (1960-1980) 
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Hoth the jjiice per artich' and [jrice per 
kdoword pa,L|(; ha\'e riMuained relatively stable 
in constant doll.irs over the [XM'iod I'rom n)()2 
lo 11)7 1, Th(*se prices bei^in to ris{» up to 1974. 
In the i'niure. a (h^a-east* in price [in constant 
dollars) is .udicipated. 

Growth of the Scientific and Technical 
Report Literature in the United States 

Th(»re are Ivvo principal sources ol S(SiT 
i*e[)ort litei'.iture [iroduced untler F(?(hM'id 
Ciovernment s[)onsorship. Tht? first ol"th(?s(Ms 
the Nfitional 'I'echnical Iniormnlion Service 
(NTIS). which serves a number oi' government 
a.yencies in renroducin*^ and distrihutin.i^ their 
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Figure 36 

Average institutional, individual, 
and foreign subscription prices in 
constant dollars (1960-1980) 
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niporl litnraturtj. 'Vhv. stjcond innjor source ol 
F(Mh?riil C'i()\i'rnm(ml sponsortMl rjjport 
lihM'filure is llu; U.S. CJovtirniiKint Printing 
Office (C'.IK)|. Dtitci \v(?r(? nhlnined from both 
ij*^(Mici(?s hiick to I^fif). The very large growth 
of nuniher oi ittnns [)r()(:i.»sse(l hy NTIS is 
shown in Figure 41. 
'rh(» number of reports pr()C(?ss(Mi hy 
increased from 14.000 in 191)5 to 01.100 in 
1975. Forecast of NTIS growth is madii by 
simple lime sjiries amdysis whi(.n shows i 
exptMdetl increase? to »4.800 reports processed 
in 19H0. Mi rh of the past growth in NTIS has 
h(M?n (hn? to expandiul coverage? so that this 
tr(?Rd in coverage? must continue for the 
for(?f:ast to hobl. 'I'his growth in co\'(?rag(? is 



alli'il)utal)le to aggiessivc? acquisition by 
N'f'IS. 

rh(? (IIU) also rej)ro(hices and distribut(?s 
gov(M'nm(?nl sponsored rcsi?arch i (?ports. Tluiy 
jjrocesfi subs t aid ii illy fewer r(?ports than NTIS 
bul their reports have wider distt'ibulion on 
tin? a\'(!rajie. A sample of apj)r()\imat(?ly 40 
S.StT re[)oi'ts" was drawn from the Monthly 
(!(if(j/()g for (?acli year from 10(i5 to 1974, From 
this SfUnple such information as price?, subject 
field. iuind)(?r of pag(?s and nund)t?r of copies 
distribut(?d was n(ded. Over on(?duin of th(? 
SiSt'I' (IPO r(?i)orts ai'e availabb? at N i'lS. so 
tliat th(? r(?maiu(!(?r are t]ios(? r(?produc(?d and 
dislribided jirimarify by (ilM). 'iMiere has been 
a sid)stan tial growth in S^tT r(? ports submi tt(?d 
\u C;in) over \Uv. p(?riod 1905 to 1974. This 
grovvlti is illustral(?d in Figure 42. 

'Fh(? growth wa.i from 750 in 19()5 to T900 in 
1974 which represt?nt(?d a 102 pt?rc(?nt in(:r(?ase 
or an av(?rage of 11 p(?r{;ent per y(?ar. 'I'he 
forecast from 1975 to 19R0 shows an addi tional 
growth of 24 p(?rc(;nt. 

'i'lie r(?lationship bet W(?en numb(?r of r(?ports 
in[)Ut in on(? year and tht; numb(?r()f copi(?s sohl 
the following year'' is shown in Figun? 4[\ for 
NTIS. Thi? »<?lationshij) has a high corr(?lation 
(r— 0.90) and is us(?d as a basis for forecasting 
total C()[)ies. 

i'arl of the sales of reports at NTIS is in 
paper copy and part is in microlorm, Th(? (^opy 
sab?s for pap(?r copy and microform is also 
giv(?n in Figurt? 44, From 1966 to 1974 the 
number of mici'oforni sales lias increas(?cl by an 
impressive? 405 percent while the? number of 
pafjer copy sal(?s has increas(?cl hy only 51 
p(?rcent. /rh(? tr(?nds should continue with 
microform sah?s expected to increase 36 
p(?rc(?nt from 1975 to 1980 and paper copy sales 
are exp(?(:ted to increase? somewhere n(?..r 'M 
perc(?nt during this time period. 

Averagt? prices at NTIS for paper copy and 
nucroform are given in Figure 45 with linear 
for(?casts of th(?ir prices up to 1980, 
CJurr(?nt dollar price increases for paper copy 
and microform copy are 232 percent and 97 
[jercen t. n?spec lively, from 1966 to 1974, 
Constant dollar price increases were 123 
percent and 2() percent respectively. The large 



"Only n'|H)rts tliiit wrrr judi^fHl In hi; written i>y 
scientists ,ni(l <»nt;in»M»rs for their [XMirs wvrv. inolnth^d. 
Kr'pnrts thiii vvr-rr written fnr distnlmtinn td the ^encrnl 
pulilir; wiTJ' rnit inclndcMl. 

' Past rvpcrienct' Ims shown tliiit n hir^e prnpcirtinn of 
the siH(!S j)l refinrts occnrs in lUv first year {<?vf»n thnn^h 
s.iles (.an actually (Maan as nitif:h as fi yens hc^nra?.) 
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Figure 37 

Ihstitutionai subscription price for nine fields of science (1962-1974) 
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Figure 38 

Average individual subscription price for nine fields of science (1962-1974) 
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(lifferoncf* in price cjhcinges mij^ht partially 
conlribute to the cliscropfincy obsLTvecl in 
paper copy and microform sales over the 
years, Th(; average sales per report of paper 
copy is roughly estimated by dividing number 
of reports (lagged 1 year) into the number of 
paper copies sold. The average number of 
paper copiers sold is plotted against the 
average price of paptir copies in constant 
dollars in Figure 46. 

This graph shows a rough r(jlationship with 
average demand and price (in constant 
dollars). Obviously, price is not the only factor 
that has dampened paper copy sales at NTIS 
but it must contribute to this phenomenon. 

The avfirage nijmb(?r of copi s sold per 
report at (>PO also incr(;ased from 1,210 in 
1905 to 1,0:U) in 1974 which is an estimated 35 
pcjrcent increas(? or about 3.4 percent per year. 
1^hes(; averages are plotted in Figure 47 below. 



The estimated average price per copy 
remained relatively constant until 1973 when 
the price increased somewhat. This increase is 
reflected in both price per copy and price per 
page. In 1973 and 1974 the price per page 
nearlydoubled over the previous 8 years. The 
3 year moving average price is shown in Figure 
48. 

if 1973 and 1974 prices represent a policy 
change, then the forecasts given may be low 
and, therefore, the estimates of revenue may be 
low as well, depending on the impact of 
increased price on future demand. The overall 
revenue to GPO from sales of S&T reports 
increased by 521 percent since 1965 or an 
average of 22 percent per year. 

in summary, it appears that reproduction 
and distribution of S&T report literature, as 
represented by NTIS and GPO, are growing 
substantially and should continue to do so 
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Figure' 41^ 

Number of S&T reports 
processed by NTIS (1965-1980) 



(Numbflr In Thousands) 
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SOURCE: National Technical Information Service I I96M97S) 

King Research. Inc., Center (or Quantitative Sciences (1976-1980) 



over the next 5 years. One of the most 
significant phenonfienon is the large increase in 
nfiicrofornfi sales at NTIS acconfipanied by 
rather stagnant paper copy sales. Even though 
overall volunfie seonfis to have decreased at 
GPO over the past 10 years, the volume of S&T 
report literature has made healthy advances. 



Growth of Other Forms of 
Scientific and Technical Literature 
in the United States 

A form of communication that is particular- 
ly important in S&T is the conference and an 
important form of literature publication is the 
proceedings of such conferences. Some figures 
on the growth of published conference 
proceedings in S&T are given in Figure 49. 
These fij^^ures cannot be taken as truly ac- 
curate indicators of the number of conference 



(Number) . 




SOURCCrKne R««rcK; Inc., Cemef (of Owiiiitotlw Scltnc»/ ^ 



proceedings published each year on a 
worldwide basis since they represent the 
number of proceedings published for con- 
ferences held each year as identified by the 
staff of the Directory of Published Proceedings 
as of January, 1975. The publishers are 
continuing to find additional proceedings for 
various years of this period (in fact, the 
published proceedings may appear some years 
after the conference was held). The figures for 
the earlier years are relatively stable whereas 
the figures for the later years (1971 to 1973) are 
undoubtedly incomplete at present. The 
figures do reveal a steady increase from 1,726 
in 1965 to 2,419 in 1971, which presumably 
T^eflects a growth in the number of conferences 
held internationally, as well as the number of 
published proceedings available. These 
figures, although they do indicate growth rate 
in a crude sense, are known to be very low. The 
British publication Index of Conference 
Proceedings Received by NLLis growing at the 
rate of about 7,000 items a year. However, this 
figure also includes publications from fields 
other than science and technology. 

The growth of the U.S. patent literature, in 
the period 1960 to 1974 is indicated in Figure 
50. 
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In 1960 the number of patent applications 
Wcis 84.500. In 1974 this number was 108,000 
which was 28 percent greater than thenumber 
applied for in 1960. The number of patents 
issued in 1974 was about 80,000 which was 
approximately 60 percent greater than the 
50,000 issued in 1960. Thus, the patent 
literature of the U.S. seems now to be growing 
at approximately an average annual rate of 
about 3,4 percent per year. 

The growth of the dissertation literature is 
reflected in data presented in Figure 51. 

The number of doctoral degrees awarded in 
the U.S. from the years 1960 to 1974 has more 
than tripled. In the same period the number of 



doctoral degrees awarded in science and 
engineering increased 150 percent from 3,802 
to 9,490, an average annual rate of growth of 
about 6.8 percent, but has dampened con- 
siderably the last 5 years. During this time the 
number of science dissertations published 
went from 3,387 to 15,606. Since, in science 
and engineering (as opposed to the fine arts) 
the number of degrees awarded should be 
directly equivalent to the number of disser- 
tations accepted, it is assumed that the U.S. 
dissertation literature should increase at 
about 2 percent a year on the average over the 
next 5 years since that is thi; rate of increase 
forecast for doctoral degrees in science and 
engineering. 
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Comparison of Growth Among 
the Forms of Literature 

The overall health of S&T communication is 
partially (ielijrminecl hy the relative strength 
of the lit(jratur(; Forms. Relative growth of the 
literature forms is given beh>w. 

Figure 52 shows that all forms of S&T 
literature; (exhibit a steady growth over the 
period of lOHO through 1974 and there is every 
indication thai this growth will continue 
through 1980. I'he (jstimated number of S&T 
scholarly journals increased from 1,490 in 
1960 to 1.950 in 1974 which represents a 30 
percent increase or an average annual increase 
of 1.9 percent. The; number of scholarly 
journals is exjiected to increase to 2,140 in 
1980. The number of scholarly journal articles 
published went from about f06,000 in 1960 to 
151.000 in 1974. an increase of about 42 
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Figure .49 

Number of published S&T 
conference proceedings (196&-1971) 

(Number in Thousands) 
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percent. The average annunl increase is 2.6 
percent. When journal publishing is con- 
sidered in terms of articles, the volume is 
consideraijiy greater than the other forms of 
S&T literature. 

Nuir.Ijer of ijooks written, on the other hand, 
experienced far greater relative growth than 
the journal literature in that there were 3,379 
iMJok titles published in 1960 and this numi^er 
swelled to 14,442 in 1974 which is an increase 
of 327 percent. The average annual rate of 
increase has lieen 10.9 percent but this rate is 
expected to dampen considerably in the future 
l^ecause of the unfavoralde economic picture 
for iKJok pul:)lishing which is illustrated by the 
next two indicators (publication and price). 

The dissertation literature increased from 
3.400 in 1960 to 15.600 in 1974, which is an 
increase of 361 percent. This represents an 
average annual increase of 11,5 percent. The 
future growth which is dependent on numi3(;r 
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of (ioclorcil (l(!^re(;s ^Tiinled should level to 
nboiit 18.00U in 1980. This growth is nearly 
piirnllel lo the number of books written. The 
nunfiber of piitents issued has increased about 
60 percent from about 50,000 in 1960 to 80,000 
in 1974. The average annual increase is 3.4 
percent. This j^eneral trend should continue 
throuj^h 1980. 

The number of items written per scientist is 
displayed in Figure 53. The number of journals 
publish(;d per scientist has remained stable, 
but slightly decreasinj^ over the years. The 
number of journals published per scientist 
was .00129 in 1960 and .00099 in 1974, an 
average annual decrease of 1.9 percent. This 
trend is expected to continue up in 1980. There 
was a rapid increase in average number of 
b()()ks written from .00292 books written per 
scientist in 1960 to .00732 in 1974, at which 
lime il levelled out. The average annual 
increase is 0,8 between 1960 and 1974. A 
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similar growth is observed in dissertations 
which reflects the number nf doctoral degrees 
awarded over this span of time. The average 
annual rate of growth for dissertations written 
per scientist between 1960 and 1974 was 7.4 
percent. The annual growth rate for reports 
between 1966 and 1974 was 8,3 percent. The 
patent literature produced by scientists has 
fluctuated somewhat over the years but there 
is no indication of a general trend either up or 
down in the past or in the future. 

Gross estimates of the cost of writing S&T 
literature are presented in Figure 54 in current 
dollars. The average annual rate of increase in 
costs between 1960 and 1974 for journals, 
books, dissertations, and patents is 13.9, 16.4, 
17,2 and 6.9 percent, respectively. The average 
annual rate of growth is 23.3 percent for 
reports between 1965 and 1974, ^Reports are 
increasing at a more rapid rate than the other 
forms of S&T literature. 

The numberof copies sold per literature item 
is given in Figure 55. The average number of 
journal subscriptions increased steadily from 
3,900 domestic subscribers per journal in 1960 
to 6,000 subscribers in 1974, representing an 
average annual growth rate of 3.2 percent. 
This trend is expected to continue at a 
dampened pace through 1980. Books, on the 
other hand, experienced an average annual 
decrease of 7.6 percent in number of copies 
sold per book from 1960 to 1974. There was a 
particularly large drop in the early 1960s with 
the trend continuing downward after that 
time. In 1960 the number of copies per title sold 
was 2,400 and this number isdown to less than 
800 in 1974. The trend in number of copies per 
report sold has remained relatively flat, 
although there is a fairly large fluctuation over 
the years from about 80 to 110. There is no 
e?videnco that general trends might change 
over the next 5 years for any of the three forms 
of literature. 

The number of copies sold per scientist 
is given in Figure 56. The number of journal 
subscriptions per scientist has remained 
relatively constant, with an average annual 
rate of growth of only 1.3 percent between 
1960 and 1974, and is anticipated to remain in 
the range of 5 to 7 subscriptions per scientist 
up through 1980, The number of copies of 
books per scientist has remained between 
about 6 and 8 in the past but may decline in the 
future. The average number of copies of 
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Figure 54 

S&T communication resource expenditures 
for composition and recording, 
by medium (1960-1980) 
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;'F,igure'56 
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reports hns incn^ctstnl subsliintinlly with an 
nverfi^e growth rate of 1 1,5 l^itween 1966 find 
1974. 

The flat trends of t ht? journal and book forms 
of literature suj^<^est that there may be an 
acceptable amount of literature that in- 
dividual sci(mlists will purchase regardless of 
the qua nti ty available I o thtnn. This appears to 
be particularly well illustrated by the fact that 
the number of books written has increased 
dramatically but the number of copies 
purchased per scientist has remained ne's^ly 
level. Since many of the purchases of litertiture 
are by libraries, it is expected that future 
increases in inter-library loaning will have an 
impact on futurt? number of subscriptions and 
copi(;s distributed. Increased costs and prices 
illustrattid btib^w will also influence this trend. 

The total cost of pui)lication (reproduction 
and distribution) of SStT literature is given in 
Figure 57. Journal expenditures grew from S89 
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S&T communication resource expenditures 
for reproduction and distribution, 
by medium (1960-1980) 
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milli^Jii in to S72() million in 1974, hooks 
ros(» from $()() million lo S2()() million nnd 
reports inciTnsod from S7()() ihousnnd in ^9i)'^ 
to S12.4 million in UJ74. Thr. average? nnnual 
rate of incHjase for journals, books, and 
njpcrls in this timn period was 16.2 urn ^'n' 
H.:i percent and 'M) percent, rr--.. u\v.\ ■ . 
Report expenditures appear lo be <^r : a ; ;j at a 
much faster rate than book and journal 
expenditures, but are forecast to level out alter 
1974, at an avera.ue annual t^rovvtli rate oi 12 
pcM*c(;nt, 



Figure 58 

Price per copy by medium, 
m current dollars (1960-1980) 
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Pric(; of journals, books and reports is given 
in current and constant dollars in Figures 58 
and 59 respcjclively, There is not a dramatic 
difierence in the general trend of prices 
(particularly since 1962) between the journal 
and book forms of literature. In current 
dollars, journal sul)Scription prices increased 
from S5.:U)in 1960 to S20.00 in 1974 and books 
increased from S8.50 to S18.40. Data were not 
available for riijiorts prior to 1966. From 1966 
to 1974. when data were available for all forms 
of literature, the prices in constant dollars rose 
39. 14. and 123 percent respectively for 
journals, books and reports. This represents 
an average growth rate of 4.2 percent for 
journals. ^J percent for books, and 10.5 
percent for rcjports. Forecast for all three forms 
of literature is fur price to decrease slightly in 
constant dollars over the next 5 years. 



Figure 59 . 

Price per copy by medium 
in constant dollars (1960-1960) 
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Chapter 4 

Growth of Scientific and Technical 
Library and Secondary Service 
Activities in the United States 
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chapter 4 



Growth of Scientific and Technical 
Library and Secondary Service 
Activities in the United States 



Sinct; stnenlilic and ((.'(ihnical (S^^T) 
lil(;rfilur(t is usually not used at the lime it is 
pubiishtMl and distributed, libraries and 
secondary services play an infiportant part in 
transfer ol* inlormation. The growth of these 
enlerpris(js is, therefore, an important in- 
dicator in S&T communication. This S(M;tion 
discusses lh(j role {)f lil)raries and abstrficting 
and indexing ( A^I ) servicies in the acquisition, 
storage, or^^ani/.ition and control, identifica- 
tion, location and accessing of S&T literature. 
Applicable (bita in these areas arcj, unfor- 
tunately, scarce, but some trends {;an be 
identified. It is shown that techn{)logical 
development, particularly in the computtir 
area, have l)egun to result in change in the 
operations of libraries rmti secondary servities 
and can be (^xpecMec! to hav(? a significant 
impact in the future. 



HIGHLIGHTS 

• Scientific; anci technical library expen- 
ditures int reasecl dramatitrally btMween 
1960 and 1974. Material expenditures 
incrtjasetl 2.^)4 percent in constant dollars 
and other expentlitures, again in constant 
doilfirs, increaseti 193 ptjrcent. Growth, 
hovv(jver, peaketl around 1972 and cons- 
tant dollar (jxpentlitures are not projected 
to increase further in the perioti to 1980. 
Expenditures per scientist should like- 
wise remain constant over the near 
futur(». The combination of these factf)rs 
with conlinutKl incr(ias(;s in the cost and 
volume of sci^mtific iiialtjrials will require 
adaptive m(;asur(js on the part of 



libraries. Such measures already involve 
increased use of new technology and 
various networking arrangements. 

• The total number of items processed by 
U.S, members and affiliates of the 
National Federation of Abstracting and 
Indexing Services (NFAIS) increased 145 
percent between 1960 and 1974 and is 
projected to increase an additional 33 
percent by 1980. This reflects both 
increased production of world literature 
as well as increased coverage by the A&I 
services. The accessibility of A&I 
products has been increased substantial- 
ly by expanded use of computer search 
systems for bibliographic data bases. 

• Both libraries and sectmdary services 
play important roles in the identification 
and accessing of the S&T literature. In an 
authors survey conducted as part of this 
study, libraries and A&I services ac- 
counted for over 20 percent of the article 
identifications made. Nearly half of all 
articles used were from library subscrip- 
tion copies. 

DISCUSSION 

Several of the functions included in S&T 
communication involve intermediaries 
between authors and users of literature. Chief 
among th(;s(; intermediaries are libraries and 
secondary services. 

Librari(js f>cquire and store published 
miUerials. organize them for.use,an(l facilitate 
th(;ir availability. Their collections covcir th(; 
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rari^d of ^tk'V lihirnturt;, and art; organized so 
lhat mal(;rials can ht; rt;ti'i(JV(Ml by a widt; 
community of usnrs. A unique function of 
libraries is their role as a permanent archive of 
scientific achievement. Several types of 
libraries contribute to the conmiunicati{)n of 
scientific and technical information, (STI), 
including academic, public and special 
libraries. Overlapping these classifications, 
resi'arch wnd Ketleral libraries often stTvt; as 
sources of S1'l. 

Secondary services provide access to the 
literature through such means as A&l 
publications; machine-readable bibliographic 
data bases; national and other bibliographitJs; 
and rcjvievv publications. Among the secon- 
dary literature sources, A&l services play an 
important role in providing the intellectual 
access and organization of the scientific 
literature vvhitih allows it to be accessed 
(dlectively by scientists antl engineers engag- 
ed in research a{:tivitios. Whilt; concentrating 
primarily nn the journal literature, A&l 
services tnjat all literature to s{)me extent, and 
provitle staentists with {:urrent awareness of 
materials rel(?vant to their fieltls of interest as 
well as gui{les f{)r retr{)spective search of the 
world's lileraturt!. The pr{){lu{:ts {)f A&I serv- 
ices incbub? both printed indexes and 
machine-readable bibli{)graphic data bases. 

As m(Miti{)ne{l. libraries are usually 
classified as a{:a(lemi{:. publi{: or spe{:ial 
according to the primary {:lientele they serve. 
In gtJueral, acatlemit: antl special libraries play 
a more signifi{:ant r{)le in the disstjminat ion of 
STI than tb) pul)li{: libraritjs. Wvn groups of 
libraries vvhi{:b fit into more than one of the 
three (:lassifi{:ati{)ns antl serve as important 
sourcfis o{ Sri are research libraries and 
Federal libraries. 

Res(?ar(:b libraries, as representetl by tin? 
membership of the Ass{){:iation of R(\searcb 
Libraries (ARL) in tbt; (bstaissions wh'w.h 
follow, builrl antl maintain extensive collec- 
tions of re?s(?arch literature, Thv.y preserve the 
record of the achievements of as refletiied 
in the publisbeil lit(?rature. It is th(;se libraries 
lhat assume the major responsibility for 
(insuring that rest^arcb niat(;rials are available 
to s{:ientists and other stdiolars when they are 
needejd, Ihv. Federal libraries include a number 
{){ specialized libraries. Of the 2,313 F(?(leral 
librju'ies id(;ntified in 1972. 43 pcircent wavn 
classifi(?d as special or technical. Among tb(;se 
w(M'e the three? national librari(?s including th(; 
Library of Oongress, the National Libraiy of 



Medicine, and the National Agricultural 
Library. Each of these libraries provides 
extensive informational services to both 
individual scientists and to other libraries. 

Closely related to libraries, information 
centers also play a rolein the S&T communica- 
tion process. Like special libraries, informa- 
tion centers are characterized by limited 
subject areas. In addition, the term informa- 
tion center implies a greater depth of analysis 
and control and frequently more advanced 
services such as evaluation and synthesis of 
material. Information centers may also include 
raw (lata among the materials held. 

Unfortunately, there is little information 
that expresses library resources in terms of 
STI services and products. Trends are given 
below, in the absence of STI data, for number 
of libraries, total library expenditures, and 
material expenditures. These data are given 
for academic libraries, special libraries, public 
libraries. Federal S&T libraries, and a sample 
of 58 ARL. Trends in the number of libraries 
are displayed in Figure 60, As shown, the total 
number of libraries has increased 30 percent in 
the List 10-year period, from 14,000 in 1964 to 
over 18,000 in 1974. Within this period, the 
number of academic libraries and public 
libraries has increased 24 percent each, and 
special libraries 40 percent. In 1974, public 
libraries made up about 44 percent of the total 
p{)pulation, special libraries 41 perctmt. and 
a{:ademic libraries 15 percent. 

The number of academic ARL librari(?s has 
intTeased from 74 in 1964 to 82 in 1974. an 11 
p(!rcent increase.' Growth in Federal SStT 
libraries has b(;en significant, with the number 
of such librari(!S almost doubling between 
19(35 and 1972. In 1972. there were 995 Fedtjral 
S&1* libraries. 

1*otal expenditures for S&T library ac- 
tivities is computed by estimating the propor- 
tion {)f ttJtal expenditures which aredevoted to 
sciemce; and technology. The principal factors 
affe{:ting these costs are the percentages of 
S&T material expenditures and S&T service 
exptmditures (circulation, reference, int(;r- 
library loan). Precise data are not availabh; for 
all libraries but information from several 
intlividual librarit^s suggests that about 50 
percent of tht; academic library expenditures 
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Rgiire 60 

Nuinber Of U.S;academiCr special 
and public libraries (1960-1974) 



(Number in Thousands) 
20| 



Total 



Public libraries 




Special libfciries 



Academic Itbr.^nes 
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Year 

SOURCr The Bowher Annual of library and Bock Tradejnformation, R. R. Bowker 
Association of Research Libraries, American Library Statistics, 1960-1972 



Figure 61 

U.S. S&T library expenditures in 
current dollars (196IM 980} 

(Millions of Dollars) 



Projected - 




SOURCE; King Researcti, Inc., Center for Quantitative ScierKes 



cintl *0 percent of the public: library expen- 
diture ;ire cievnteci to science and technology. 
KedePcil S&T librciry expenditures are included 
entirely in the eslinfiates below. Expenditures 
for non-Federal special libraries are not 
known so that these expenditures are not 
included. The total expenditures are compu ted 
by applying the estinfiated proportions and 
sumnfiing the resultant acadenfiic, public, and 
Federal S&T library expenditures. Figures 61 
and 62 show total S&T library expenditures 
through 1980 in current and constant dollars. 
In 1974, total expenditures were over $700 
million. In constant dollars, expenditures for 
each library type and for all STI library 
activity appear to have peaked in the 1972- 
1973 perioci and to continue on a level trend 
through 1980. 

One statistical indicator of library expen- 
ditures in S&T is the library expenditures per 



scientist (including science and engineering 
graduate students). Results of this computa- 
tion are given in constant dollars in Figure 63, 
The average expenditure per scientist in 
constant dollars rose from $110 in 1960 to a 
peak of $175 in 1972 and then decreased to 
$164 in 1974. The expenditure (in constant 
dollars) per scientist is expected to remain at 
about the 1974 level through 1980. 

Library material expenditures showed a 
large increase from 1960 to 1974. These 
expenditures for S&T activities were es- 
timated in the same manner as total expen- 
ditures, again omitting non-Federal special 
libraries because of lack of data. Results are 
shown in Figures 64 and 65 in current and 
cons tan t dollars. In constant dollars, the 
estimated S&T material expenditures in- 
creased over 250 percent between 1960 and 
1974, going from $41 million to $145 million. 
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Figure 62 

U.S. S&T library expenditures in 
constant dollars (1960*1980) 

(Millions of Dollars) 



noo 



' Pro)ectC(1 — ^ 




SOURCE: King Resaarch, Inc.. Center for Quantitative Sciences 



This in{:r{;ns{; ulsd rtjpresfmtecl a sli^^ht rise in 
th(; proportion of totnl E^xpendiUirns spent on 
nuiteritils. 

Increases in material expenditures were 
j^reatest for the aeademit: libraries, where, in 
constant tlollar terms, they amounted to 279 
per{:ent between and 1974. This could he 
a responst; to increases in the number of 
scientists served, the volume of available 
materials, and the price of available materials. 
In terms of thtJ actual number of volumes 
added, academic librari(!S accjuired 9.4 million 
volumes in 1960 and 25.0 million in 1974. a 166 
percent increase. Growth was greatest prior to 
1970. The acquisition role in ARL libraries has 
followed a similar pattern. 

Subtractin<» library material expenditures 
from total (ix pendit ores, a fi^^ure is derived 
which can be identified as service costs. These 
costs, whitih [)rimarily reflect salaries, are 
shown in Kii'ure 66 in current and constant 



S&t Hbraiy expendfhires : - 

per scientist or engineer (196Q«1980}- 
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dollars. An equal distribution issumed in 
apportioning these costs to the thiee functions 
with which libraries are involved (acquisition 
Ami storage, organization and control, and 
identification and access). Thus one-third of 
library service costs are attributed to the 
purchase anti maintenance of a collection, the 
creation of catalogs and other identification 
aids as well as provision of reference, circula- 
tion, and other services. 

Abstracting and indexing services play a 
role in organization and control of the 
literature and also in its identification and 
accessing by the user. As with libraries, data 
on the S&T components of A&I services, are 
scarce. The best source of available data is 
NFAIS. 

The NFAIS has estimated that there were 
approximately 2,100 A&I services worldwide 
in 1974. These range considerably in size. 
NFAIS itself includes a number of the largest 
noncommercial A&I services, and had a total 
of 29 members in 1974 which includes 28 U.S. 
and one foreign affiliate. These organizations 
make up a substantial portion of U.S. A&I 
operations. 
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Stcilislics on \hv. iuunh(M' of ihMiis procnsscjd 
by U.S. NFAIS incniln'rs iwv. (lisphiycid in 
Figun; ()7. Cirovvth vvfis from r)HH, 000 ilcinis 
processmi in 1960 lo 1.4 million it(;ms process- 
ed in 1074, an increase? of 14^ perciint. 'l^hnsc; 
figuros indudo overlap, that is, diiplicah* 
(:ov(;raj4(f of a sint^le ihim by two or more 
organizations. In addition, ihv. amount of 
overlap can vary from ytiar lo year. For these 
reasons, the number of items proc(;ss(jd cannot 
i)e considered r(?pres(jnlaliv(? of the size of the 
literature. 

Anolhei' indicator of the volume; of abstrac- 
ting and in(h;xing in the U.S. is the numlxjr of 
citations inclutbul in the; data bas(;s provided 
by two major commcircial search services 
(Lockheed's DlALOCi and the SDC Search 
S(irvic(»), 



Thest; organizations provide on-line com- 
puter access to the world's principal data 
bas(!s, and their coverage and usage have 
in(:r()ased rapidly in reccMit y(iars. Currently 
(1070), the two systems include a total of 40 
data bases containing over 13 million 
citations. Thest; data bases an; incr(;asing at an 
annual rat(; of ov(;i' 3 million citations per y(;ar. 

Estimated costs incurred by the A^I serv- 
ic(;s in tr(;ating the S^TIiterature are shown in 
Figure 08 and 69 in current and constant 
dollars respectively. Also shown art; library 
costs associated with organization and control 
of the literature, as deriv(;d previously. 
Togelh(;r these; two costs make up the total 
estimat(;d cost of the organization and control 
function. 



Figure 64 

U.S. S&T library material expenditures 
in current dollars (1960-1980) 

(Millions of Dollars) 




1960 62 '64 "66 '68 70 72 74 76 78 
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SOURCE: King Rfisearch, Inc., Cfinttf for Quantitative Sciences 



Figure 65 

U.S. S&T library material expenditures 
in constant dollars (1960-1980) 

{Millions of Dollars) 

250 ( i 
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Year 

SOURCE: King Research, Inc., Center for Quantifaftve Sciences 
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Both libraries and sncondary services play 
important roles in the identification and 
accessing functions. Abstracting and indexing 
publications, bibliographic data bases, and 
library catalogs all describe the S&T literature 
in such a way as to facilitate the identification 
of relevant material by a potential user. 
Libraries serve as a major storehouse of, and 
thus, access point to literature collections, 

The author survey part of this study 
provides information about the ways in which 
scientists identified and gained access to 
articles which they cited. These data, reflec- 
ting both the use of libraries and secondary 
services and other methods, are presented as a 
part of the discussion of scientists' informa- 
tion activities in Chapter 5. 

The use of A&I services, including abstrac- 
ting publications and retrospective and 
currcml awareness searches of machine- 
readable bibliographic data bases, accounted 
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for about 18 percent of the total uses reported 
by survey respondents. This percent vaified 
significantly among scientific fields, the most 
substantial being in the Physical Sciences and 
Engineering, The smallest percentages were 
observed in Mathematics and the Environ- 
mental Sciences, 

From the survey, the use of A&I services 
appeared to be declining slightly in relation to 
other identification methods. Other sources, 
however, suggest that the use of computerized 
literature searches, particularly via on-line 
systems, is expanding rapidly. These, then, 
should play an important role in identification 
in the future. 

Figure 70 is a graph showing an estimate of 
the number of interactive bibliographic 
searches made in the U,S, The increase 
between 1971 and 1974 as shown is nearly 160 
percent and even more rapid growth is 
anticipated in the future. Other sources 
suggest the growth in the use of commercial 
services may be as much as 50 to 100 percent 
each year. 

Direct identification of journal articles 
through library subscriptions waareported in 



Figure 67 

Number of items processed by U.S:National 
Federation Cf Abstracting And Indexing 
Services members (1960-1980) 



(Number in Thouwrvis) 
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SOURCE:, NFAtS Member Service StstisUcs (1960-1974) 

Xirtg Research, Inc., Center for Quantitatlvt Sciences I197S-1980) 
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the author survey as making up about 18 
percent of the total direct identifications 
(P'igure 73). A^ain, the; percenlaj^e varies 
among the fields of science, with the scientists 
in the Social Sciences, Computer Science and 
Engineering utilizing library subscriptions 
heavily (69 and 4 1 percent of all direct identi- 
fications respectively) and those in 
Mathematics and the Physical Sciences mak- 
ing loss use of library subscriptions (14 and 21 
percent of all direct identifications 
respectively.) 

Access sources considereil in the author 
survey included authors, colleagues, journal 
publishers, and libraricjs. A substantial 
proportion of all accesses, nearly half, were 
made through library subscription copies. 
(S(M? Figure 7(5). In 1074, this also represented 
about 00 p(?rc(mt of all accesses through 
subscriptions. C()m[)aring this with the per- 
c(?nt of journal subscriptions which go to 



libraries (40 percent in 1974), apparently 
proportionately more use is made of library 
subscription copies than individual subscrip- 
tion copies, as one might expect. Libraries are 
used particularly heavily for access to the 
older literature. 

Access through library subscription copies 
may include both use of a journal actually held 
by the scientists' primary library, or the 
acquisition of the article from another library 
by interlibrary loan (ILL). The volume of ILL 
throughout the U.S. is substantial, and the 
development of the ILL system has been 
fostered by recent developments in library 
cooperation and networking. A 1972 estimate 
of the total number of ILL made (both 
periodicals and other materials) was slightly 
over four million transactioiiS, and observa- 
tion of current trends in individual libraries 
and library systems suggests that this figure 
will havr3 doubled by 1980. 



Figure 68 

Estimated cost of organization and 
control rj the S&T lites-ature 
in current dollars (1960-1980) 
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Figure 69 

Estimated cost of organization and 
control of the S&T lit^riaturiB 
in constant dollarr(1960:1980) 
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Figure 70 

Growth of interactive bibliographic searching 
in the U.S. (1966 1975) 

(Number of Searches) 
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chapter 5 



Growth in the Information Activities 

of Scientists and Engineers 



As iiuliciiled previously, scicmtists .md 
engineers mnkc; the ^rentest contribution to 
resour(:(Js expended in scientific nnd technical 
(S^<1') comnuiniciition. Thcjrefore, indicators 
conc{jrnin^ their numbers nnti their contribu- 
tion to confinuinicjition resource; expenditures 
iirf; essentini for untlerstnnding trends in 
comnuinicntion indicnt ors. 

This section discusses the Hctivitifjs sur- 
ro'.^ndin^ th(j prepnrntion and recordinj^ of 
scientific and t(?chnical information (STI), and 
also the activities associated with ichmtificn- 
tion of and access to information transmitted 
through formal journal channels. Data based 
(in citation analysis are also presented which 
indirectly measures the assimilation and use 
of information prescmted throuj^h these 
channels. Sources drawn upon are an author 
surv(;y and oth(;r research relevant to 
statistical indicators of information transfer. 



HIGHLIGHTS 

• Costs associated with scientists and 
en<^ineers are the lar^^est contribution by 
all participants to total communication 
r(\sour(:e expendit ur(;s. Tbes(; costs in- 
clu(l(; composition. recording, and 
assimilation of informal ion, which colbic- 
tively amount(;(! to Si. 3 billion in U)()() 
and 85.4 billion in U)74. This reflects an 
avera'^e annual growth rate in costs of 
10,6 percent. Composition and recordin*^ 
costs incrtjased from S340 million in 1960 
to S l.H billion in 1974, an avera<^(; annual 
incr(;ase of 12.9 percent. Tht;, growth rate 
for assimilation was sli^^htly low(jr at 9.7 
p(M'C(;nt, ran^in<^ Irani S9H() million in 
1960 to S3.(i billion in 1974. In all. costs 
associated with scient ists' and ent^imiers' 
activiti(!s accriunted for (55.5 per(;(ml of 



total communication r(;sourc(; e;x[)(m- 
ditures in 1960 and 63.7 percent in 1974. 

• A significant component of th(; overall 
transfer of STI is the total resource 
devoted to the use, or assimilation of the 
pubbsh(;d lit(;rature. By estimating this 
by the amount of time spent readin^^ the 
lileratun;, journals were found to account 
for the larg(;st proportion of r(Jsources 
devoted to assimilation or use of the 
literature. The total cost of labor time 
devoted to reading lit(;rature is estimated 
at $4.0 billion in 1975 and is projected to 
rise 59 percent between 1975 and ]980, 

• Scientists and engineers generally rely 
more upon examination of journal sub- 
scription issues or use of references listed 
in other articles, books, or reports, than 
ufjon formal ind(;xin^ or abstracting^ tools 
for initially idtmtifyin^ journal artichis 
which they cite in their own articles. 
Significant (lifferenc(;s appear to exist 
amon^ fields of scienct; in methods used 
by authors to identify their cited articles. 

• Journal articles used for citation were 
obtain(;d most frecjuently through 
libraries (50. H percent), with personal 
journal subscriptions (20.6 perc(ml ), 
reprints (16.1 percent) and collea^ucis 
(12.5 ofMcent), following in that order. 



DISCUSSION 

In the informal ion transfer spiral, scientists 
and en.t>ineers initiate activity by authorship 
of documents. Th(\v also s(;rve as th(; recipitMits 
and usiM's of published mattirials, afler 
publishers and libraries have played their 
rol(!s. Use of (he literature in turn leads to 
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Iiirtluii' rfiscjii'cli mil t»niin'aU()n oi iniorniii- 
tioii, i\Ui\ <ii>iiiii l< iiutlinrslu[). 

TluM'tf wvvv. \.:\ million s(;i<!ntists and 
I'Mj^irnKM's in iUv. 1 1.S. in HKiO and 2.0 inillion in 
1075; an ov^M'all incniasc ni" 75 jmi i tMit or an 
a\{M'a^e annual increase? oi '^A\ prn;(»nt ovpr 
111 is prriod. ( Irowdi is r\ [)»•(. ted Id contitnuj at 
iihout 2.7 pcrccnl pv.v ynViW \o lOHO. Thcsd data 
arc? !)as(Ml on an analysis oi s(M;ontlary sources 
j^rntM'alrd by tlm Nat ional Scicnct? Foundation, 
liir U.S. DcpiU'tmcnl of Labor, and ibc ll.S, 
(irnsus Murtsui. Incliidod art* scitmli.sts antl 
<in,yin('rrs in racb of lb(' nint; NSI-* fields of 
scirniMi— IMiysical Scit^nces. MatluMnalics, 
(ioMipulcr Scirnci! and l-ln^intierin^, Mnviron- 
nionl.il Scienci^s, I'in^in(!(Min^. bib? Scionces. 
I^syrholot^y, Social Sciences, and Otber 
Sciences. 

In M)b() tliere were; 4()(i.()0() researcb and 
dev('b>[)nH?nt (R.SiI)) scientists in t h(? I I.S., and 
in UK' } lliere were ():^:^()0(); an overall j^rowth 
of jii [ier(.»'iii or an a\era<*e annual inci'easej)f 
;i. 1 percent, (irowth is only expected to 
continue j)ast tliis point, at an averaj^e annual 
increase of 1 [lerc.ent. KiSiI) scientists as a 
j)er(;rnl of b)tiil scientists eini)loyed j)t?akt!d 
between 1U(»4 and H)(>7 at almost :U\ percent. 
Decreasing-; j)erc(!n ta,i;es were tben obserx'ed 
tbrouiib i^)74. and are e\[)e(;te(l to continue to 
tle(a"ease tiirou,«^li IDHO. Howevtir, tbese 
pr()j)orli(ais. as reported by NSI-'. are based on 
"nalura'" scientists and enj^ineers (tbus e\- 
cludin,<4 social scientists at b?ast ) and full-time 
e(j(iivaienls. in addition, Stat(? and local 
ijovernmept RtStI) employment is not incbid(?d. 
VVlietln'r or not tbe decrease wt>uld remain 
Willi tiiese factors rej>resente(L remains un- 
cUis w.'red. 

As sliown jireviously. tbe activities of 
scientists and engineers account for a majoi' 
j)r)rtion, abiuil (if) jiercent, of tf)tal SiScT 
conuuunical i(in resource ex[)endi lures. \n~ 
eluded in lliese expenditures are tbe costs of 
autli(U'slii{) and oi assiniilalion and us(? of the 
lilerrjttu'i'. Availabb' data on (?acb of tin 
.iieas are disiaissed in the remainder of tins 
rbaj)t<'r as are data on tbe metbods us(mI by 
scientists in identifyin,<_: and accessing tbe 
li lerature. 

'Hiere is little information in tin' literature 
cfjncerniiiM tbe |)rocesses in\'ol\'ed in comjxisi- 
tifin and reeordin.'^ of information. Some data, 
liowcvrr. are [)i'o\ided [)y a study j)er- 
f(H uied| Ij lor tbe Nation. il Science I''oundation 
coucernin,'^ the jouinal literfiture. This study 
()rovides some r\idence concerning! tin* ac- 



tivities involved in |ireparin^ journal articles, 
tilt; labor lime retpiired in these activiti(?s, and 
bence, tin? costs involvetl. The composition 
and recording functions are oxlremely im[)or- 
tant to tb(? journal system sinccj quality of 
articb?s is largely establishotl in tlujst? func- 
tions. iMirtberinore, tbe costs involved in tbese 
[ir(>cess(!S are lar^u and likidy to exceed tlie 
costs involvetl in rejiroduclion and initial 
distribution of articles. 

Hased on the study above, one can estimide 
tbe cost of composition and recortlin^ for tht; 
journal lit(jrature. This incliities these ac- 
tivities performed by authors and tbeir sup- 
[lorl staff, reviewers ami editors, Makinj.; some 
^ross assumptions, similar es ti mates art? mad(? 
of the cost of com[)osilion and rt^cordinj.; of 
books, reports, diss(?rtat ions, and patents. The? 
combined results of tbese calculations iwv. 
shown in Figure 7T As shown, composition 
and recordinj4 costs increasetl substantially in 



Figure 71 

Cost of composition and recording 

in current and consta nt dollars (1960-1980) 
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thn UH3() to 1074 |)«»ri(Hl, «()inj^ from ovnr $300 
million in U)()0 to ov<jr$l,a4 l)illi()ii in 1974, in 
constant dolUir lernis, this is im ovcjruli 
increase of 232 pcjrcent, equivalent to an 
average; annual in(.r(»ase of about 8,9 percent. 
Costs arc; expected to continue; increasing at 
about this san)' rniv. over the next 5 years. Th(; 
reasons these; (.osts have; gone up so much anil 
will continut; to do so is that they reflect 
incr(;as(;s both in the numb(;r of items proiluo 
ed and in salari(;s. 

A survey of journal article authors was 
conducted as part of this stuily, Of particular 
int(»rest an; the; respons(;s authors gave con- 
cerning ()!h(;r journal article's which they citeil 
in th(;ir own articles. Author r(;spons(;s on (1) 
how th(;y b(;cam(; aware of articles, and (2) 
how th(;y ()l)lain(;d physical cV-cess to th(;se 
arti( I' S. should lu; us(;ful as statistical in- 
dicators of the use of the formal S^^cT journal 
literal ur(?. 

Authors of journal articl(;s publishc'd 
l)elw(;(;n nUiH and 1975 \V(;re contact(;il by 
mail. H(;(:ause of probabh; recall problems 
associat(;d with older articl(;s, only articl(;s 
published in 1973. 1974. and 1975 are incluiled. 
'i'he sample size for this stuily was 2,173 
authors and the number of used r(;sponS(;s was 
950, Thus. th(; n;s[)()nse rab; was 44 p(;rc(;nt, 

M(!thods of identification of the; journal 
lilei'atur(; can bi; classifi(;d as direct or 
indir(M;t. lndir(;ct id(;ntificati()n implies that 
tht; user first b;arn(;d of an article through a 
formal or informal reference; to it, such as an 
abstract in a Selective; Diss(;mina tion of 
Information (SDl) s(;rvic(;. Direct identifica- 
tion com(;s. ui){ through a n;ference, but from 
direct contact with the; ae:tual article; such as 
with one's journal subscription or as vvhe;n a 
n;le;vant articb; is discovereid sere;ndipit()usly 
while browsing in tin; library. Figure 72 shows 
tht; total nuud)e:r of journal article;s ide;ntific(l 
l)y dire;ct and indir(?e:t mt;th{)(ls for 1973, 1974. 
and 1975. 

Subdividing the; methods of article ide;n- 
tification further. Figurejs 73 and 74 show, 
res[)(;ctiv(;ly, the; major dir(;ct anel indirect 
activitie;s. Direct i(l(;ntification methods dis- 
playeul in Kigurt; 74 include individual sub- 
scriptions, library subscriptions and reprints 
and preprints, nire;e:t identification accounted 
for abeiut 40 i)e;rc(;nt of all journal article 
i(le;ntifi cat ions ov(?rall. Within this 40 pe;rf:(?nt, 
individual subscription co[)ies \ve;rr most 
ofte>n nu;ntie)ned as (he method ofacceiHS used. 
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SOURCE: Kin; Risearch, Inc., Center for Qiuntititive Sciences, Auttior Survey 
U973, 1974, 1975 Selected DaW 



hulirect identification procedures include 
refer(;nce to an article by a coll(;ague or co- 
vvork(;r; ref(;renc(; made by another articb;, 
book, or report; use; of print(;(l in(l(;xes or 
catalogs: use of a computerized literature; 
s(;arch; and use; of a cm rent awareness or SDI 
syst(;m. Since tht; last three methods were; 
(;mi)loy(;d 'infn;tjuently, th(;y are j^rouped 
to^(;th(;r in Figure 74. 

As shown, a ref(;r(;nc(; in an article, book, or 
n;port was tin; indirect identification m(;thod 
mentionetl most fretjuently by journal article; 
authors. R(;ferenc(;s by coll(;a^U(;s also played 
a significant role. A slight tl(;crease in the; us(; 
of abstracts and intlexes was observed. This 
result r(;pn;s(;nts mostly the use of printed 
iud<>x(>s and catalogs, with a small numl)(;r of 
Sni stiarches made ov(;r the years and a small 
but increasing number of comput(;riz(;d 
literature searches. 
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Figure 73 

Percent of total article identifications 
made by direct article identification 
methods 

(Percent) 
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SOURCC King Research, Inc.. Center for Quantitative Sciences, Autlior Survey 
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(1973, 1974. ]97$S«{ietfdO«tt) 



C>()nsi(l(!rin^ ihf){ls > ; acctiss to the 
liN'ratiiru. onv. Cn fl. ■ a^iiish lioth lj<;tw<;en 
the various souiirs of acci^ss — lilirary, 
puhlishfir, author, and colloajjuo— and also 
l)rt vvfMm sul)s(:ription and n on subscript ion 
lornis of access. Tha breakdown amon^ 
sour(:(?s ol accijss is shown in Figure 76. 
Lil)rari<\s am consistimt I y the most often used 
access source. Access directly from authors 
(i.(j., through author reprints or preprints) and 

Figure 75 displays aj^^re^ated 1973, 1974, 
and 1975 author survey data by field of 
science. There appear to be significant 
differences amon^ the various fields of science 
in lh(? way cited articles are identified. Social 
Scienctjs show the greatest disparity between 
us(? of subscriptions (say. l)y browsing 
through one's own or a library's copy) and 
idimtification through receiving a reprint or 
pnjprint or through other sources. Physical 



Sciences, Mathematics, Life Sciences, and 
Other Sciences show the strongest use of 
references in other articles, books, or reports. 
Reliance up{)n the identification of an article to 
be cited by means of formal indexing or 
abstracting tools ir> low in all fields. 

Considering methods of access to the 
lit(!rature, one can distinguish both between 
the various sources of access — library, 
publisher, author, and colleague— and also 
between subscription and nonsubscription 
forms of access. The breakdown among 
sources of access is shown in Figure 76. 
Libraries are consistently the most often used 
access source. Access directly from authors 
(i.e., through author reprints or preprints) and 
access through colleagues have increased 
slightly. The volume of accesses by means of 
individual user subscriptions and the 
purchase of reprints from publishers, has 
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figi\jv 7') 

Article identification by field of science 




j^rovvn sul)stantiiilly in r(M:tMi( ytuirs. it ap|)(Nu\s 
lliiit \hv. usn (li sul)s(:ri|)lions lor ()l)tainin^» 
ii(:(:t\ss lo v/i\v.(\ iwiivAvs has visv.u nv.iwly 
|)ro|)()rati()nal lo {hv. risr in ihv. lolal iuMiil)er ol 
arliclos v.WvaI. At ihv. samr time, \hv. accL'ss 
llir(ui^li nonsiil)S{:ri|)(ion iorins (rt!|)rintH, 
|)rr|)rints, elc.) has rnmaiiuMi fairly constant. 

In order to L'stiniat(j total rtjsourcc^s t^xprnd- 
vd by sciiMitists and iMi^iiUMirs on reading \hv. 
Iit(?ratur(j. si?v(?ral sludius sumniariztMl in llu? 
SA'r(X)M repe)rl|5l were? used. Based on lhes(?, 
ovtM'all averages of reading; tim(? per scientist 
wtM't? assumed. The average lime spent by 
scientists is assuuKMl to be 83.2 hours spent per 
year reading journals, 41.6 hours per year 
reatlin^ S^T books, and 2 hours re-adin^ (Nu:h 
n?port orde'red from the National Technical 
Information Service? and th(? U.S. (Government 
Printing Office. The resulting estimates of the 
steadily increasing cost of assimilalicm and 
use of the S^T lil»;rature are shown in Fij^ure 
77. 



Figure 76 

Relative use of sources of access to cited 
articles, by year of citing article 



(Cited Articles Accessed in Thousands) 




SOURCE King Research, Inc , Center for QuanJMjtiu' jjcnces. Author Survey 
(1973. 197'J. 19/5 Selected Ojta) 
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Figure 77 

Estimated total cost of assimilation of 
S&T literature (1960-1980) 




1%0 '62 64 66 '68 7 0 72 7 4 7b 78 '80 
Year 

SOlJRCf Kidfj Rp^e-itcti. Inc Cenlet for QiidfititJtive jcie'icc^ 



o 

ERIC 



Bibliography 



Hnrul. Liivvrtmco H., Donald W. KintJ and |()hn O. 
Yiites. FAlHoriiil /Vocc.'ss 1/1,14 C'(;rif(T.s: /\ Study in 
lM)U;rwiiHi blcDnniiuc (uid '/V'cfniir'ci/ Fcdsi/M/ify 
|NSF-(:7H9). Rockviilff, Miiryland: Wcstrit. Inc. ^ 
Aspen SysttMUS Corp., |idy 1974. 

Annt;x Piirt H(isr/in(r Sfudy of Currrnt jouvnnl 
Publishing Prcictia^s in liw Life Sr/n!iu:rs. 

Annex Pari lir.viv.w uf lUdr.vuni 'l\ji:h\u)hii,y to 
tlw Pu/j/icdfioi? of SciiMifific and 'JV'chnictil 
Joiinmls. 

Anntjx Part III:Th{.' /^csi.uf] of Four SysMMiis Con- 
fi^iirdfions for /^i/jlishiiiM Sciditdfic fi;ul 
'/'oc/inicdi /oiirnfils. 

Annex Part IViSurvi.'V nf Authors, licvir.wrrs. and 
Sii/)S(:ri/K;i s fo /ouriiois in the Life Scicn.ies. 

Annex I^irl V: EcoiKJiiiif; .Ano/ysis of /(uiriifi. 
'Piih/jsfnii.u in the Life Hcienr.es. 

The Bowker Annuel of Library end Buok Trade 
fnfornujtion. 4th-20th Kditi(jns. Ni?vv York: R. R. 
Bovvknr c:ompany. 19K 1-1975. 

Bun;aii of the Ctmsiif;. DOC:. StaUstieal Ahstraet of 
the United Sfotf.-s. Washinj^ton. U.C:.: U.S. Dtipart- 
rndnt of ConirntTcn, U.S. C;()V(Mnni(;nt Printin^^ 
Office. I9B()-1974. 



4. Fry. Bernard M. and Herbert S. White. f':(;(;/ioiiii(:s 
end fiW(;racfJoi] of the Piib/ishcr-Fihrnry 
H(!/(ifi()i].s/np in the Prodocfi(iii and Useuf Scholor- 
ly and Ht.'seorch journals (NSF Grant N(j. ON 
4 1308). Bloomin^ton. Indiana: Indiana Univ(!rsily, 
Graduate Library Sch(Jol, November 1975. 

5. Herrin}4. Conycjrs. "A Study of Primary |ournal 
Kconomi' " In: liiipnrt of the Tcisk (jraup an the 
Econom nf Priinory Puhlicfiticni (PB 194-400). 
Commit. on Scientific and Technical C(jm- 
munication (SATCOM), National Academy of 
Sciences—National Academy i Enj^ineerin*'. 
Wfisbinj'ton. D.C: Nati(jnal Academy of Sciences, 
1970. 

K. Machlup, Fritz. The Production and Distnhiifion 
of Knowledge in the Unifed S(cite;s, Princeton, New 
jersey; Princetcm University Press, 1962. 

7. National Science Fcjundation, Ofiice of Science 
lnformali(m Service. "Request fur Proposal to 
Study Scientific and Technical Communicatitm" 
(RFI^*'74-lir)). 1974. 

8. Porat, Marc U. The /i]ff)rn!ciii(m Sechir; f^efinificH] 
fr Mea.stirenienf. Comments prepanul for th(? 
Am(!rican Ass(K:iation for the Advancement of 
Science "Americir: The First Inftjrmalion S(M;iely." 
Boston. Massachusetts, February 23, 1976. 

9. Price, Derek ). Solla, and Suha Gursey. "Some 
Statistical Results for the Numbers of Authors in 
the States of the United Stales and the Nations of 
the World." In: VVhfj is /^iih/i.sliinM ni Science, J 975. 
pp. 20-34. Philadelphia, Pa: Institute forSci(mtific 
In f(jrmation, 1975. 



EKLC 



09 



Appendix A 
Indicators 



71 



Table 2. Total S&T communication resource 
expenditures: 1960-1980 

[Millions of dollars] 



Expenditures Expenditures 
Year (Current $) (Constant $)' 



1960 2.013 2.292 

1961 2.264 2.545 

1962 2.490 2.768 

1963 2.737 3.003 

1964 2.925 3.160 

1965 3.279 3.478 

1966 3,712 3.831 

1967 4.212 4.212 

1968 4.673 4,492 

1969 5.267 4,831 

1970- 5,846 5.083 

1971 6.402 5.326 

1972 6.939 5.584 

1973 7.751 5.906 

1974 8.525 5.893 

Projections 

1975 9.431 5.965 

1976 10.504 6.226 

1977 11.595 6.437 

1978 12.684 6.588 

1979 13,889 6.780 

1980 15.128 6.941 



• GNP Implicit Price Deflator (1975-1980 NPA) used to obtain 1967 Constant 
Dollars 

SOURCE King Research. Inc . Center for Quantitative Sciences 



Table 3. Total S&T communication resource 
expenditures, gross national product and 
research and development funds in 
current dollars: 1960-1980 

[Billions of dollars] 



R&.D Communication 
Year GA/P' Funds^ Expenditures^ 



1960 503,7 13,551 2,013 

1961 520.1 14,346 2,264 

1962 560,3 15,426 2.490 

1963 590.5 17,093 2,737 

1964 632,4 18,894 2,939 

1965 684.9 20.091 3.279 

1966 749.9 21.894 3,712 

1967 793.9 23,205 4.212 

1968 864.2 24,669 4,673 

1969 930,3 25.686 5,267 

1970 977,1 26.047 5,846 

1971 1.054,9 26,745 6,402 

1972 1.158.0 28.402 6,939 

1973 1,294.9 30.427 7,751 

1974 1,396.7 32.045 8,525 

Projections 

1975 1.475.2 ^34,345 9.431 

1976 1.680,5 36,469 10,504 

1977 1,878.3 38.867 11,595 

1978 2.065.2 41,605 12.684 

1979 2.273.6 44,761 13,884 

1980 2.499,1 48,432 15,128 



SOURCES 

' Economic Report ol tho President, February 1975 GNP, 1960-1974 
Natjonal Planning Association. 1975-1980. 

^ National Science Foundation. National Petterns ol R&D Resources, 1953- 
1975 (NSF 75-307) 

' King Research. Inc , Center for Quantitative Sciences. 
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Table 4. Ratio of S&T communication resource 
expenditures to GNP: 1960-1980 





Expenditures 




Expenditures/ 


Year 


GNP (10-'} 


Year GNP 


1960 


4.0 


1971 . 


6.1 


1961 ,,, 


4.4 


1972 


6.0 


1962 , , 


4.4 


1973 


6.0 


1963 ,,, 


4.6 


1974 


6.1 


1964 


4.7 




Projections 


1965 .,, 


4.8 


1975 


6.4 


1966 


5.0 


1976 


6.3 


1967 ,,, 


5.3 


1977 


6.2 


1968 ,,, 


5.4 


1978 


6.1 


1969 


5.7 


1979 


6.1 


1970 , . 


6.0 


1980 


6. 1 


SOURCE King Research. Inc.. Center for Quantitative Sciences. 


Table 5. Ratio of S&T communication resource 


expenditures to research and development funding: 




1960-1980 






Expenditures/ 




Expenditures/ 




Research and 




Research and 




Development 


Year Development 


1960 


.15 


1971 


.24 


1961 


.16 


1972 


.24 


1962 


.16 


1973 


.25 


1963 


.16 


1974 


.27 


1964 


.15 




Projections 


1965 


.16 


1975 


.27 


1966 


.17 


1976 


.29 


1967 


.18 


1977 


.30 


1968 


.19 


1978 


.30 


1969 


.20 


1979 


.31 


1970 ... 


.22 


1980 . 


.31 


SOURCE K. 


ng Research Inc Center lor Quantitative Sciences 




Table 6. Estimate 


;mber of 




scientists and engineers: 1960-1980 




[Thousands] 






Scientists and 




Scientists and 


Year 


Engineers 


Year Engineers 


1960 


1.159 


1971 


1.834 


1961 


1.210 


1972 


1.871 


1962 


1,272 


1973 


1.923 


1963 ... 


1.346 


1974 


1.973 


1964 


1.396 




Projections 


1965 


1.442 


1975 


2.026 


1966 


1.501 


1976 


2.081 


1967 


1,578 


1977 


2.138 


1968 ,, 


1.649 


1978 


2.195 


1969 . 


1.725 


1979 


2.255 


1970 


1.797 


1980 


2.314 


SOURCE Kincj H^^sedfcM. Inc . Cente 


r fof Quantitative Scient.. . 
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Table 7. S&T communication resource expenditure 
per scientist or engineer In current 
and constant dollars: 1960-1980 

[Thousands of dollars] 



Expenditures/ Expenditures/ 
Scientists and Scientists and 



En gin eers En gineers 

Year (Current $} (Constant $)' 



1960 1.74 1.98 

1961 1.87 2.10 

1962 1 96 2.18 

1963 2.0:* 2.23 

1964 2/^ 2.27 

1965 2.27 2.41 

1966 2.47 2.55 

1967 2.67 2.67 

1968 2.83 2.73 

1969 3.05 2.80 

1970 3.25 2.83 

1971 3.49 2.90 

1972 3.71 2.99 

1973 4.03 3.07 

1974 4.32 2.99 

Projections 

1975 4.65 2.94 

1976 5.05 2.99 

1977 5.42 3.01 

1978 5.78 3.00 

1979 6.16 3.01 

1980 6.54 3.00 



• GNP Implicit Price Detlalor (1975-1980 NPA) used to obtain 1967 Constant 
Dollars 

SOURCE, King Research. Inc.. Center lor Quantitative Sciences. 



Table 8. Ratio of S&T communication resource 
expenditure per scientist to median 
scientists' salaries: 1960-1980 



/ Expenditure per 

Scientist /Averago 

Year Scientists' Salaries 

1960 .185 

1961 .193 

1962 .196 

1963 .197 

1964 .198 

1965 .199 

1966 .204 

1967 .208 

1968 .211 

1969 .213 

1970 .215 

1971 .219 

1972 .223 

1973 .225 

1974 .224 

Projections 

1975 .r 4 

1976 .225 

1977 .226 

1978 .227 

1979 .227 

1980 .229 



SOURCE King Research, tnc . Cenler for Quantitative Sciences. 
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Table 9. Total 3&T communication resource expenditures 
by medium In current dollars: 1960-1980 



[Millions of dollars] 





Year 




Books 


Journals 


Reports 


Other 
L rat u re 


Total 


1960 






571 


1,277 


22 


141 


2,013 


1961 






631 


1,461 


26 


143 


2.264 


1962 . 






688 


1.616 


28 


157 


2.490 


1963 






752 


1,788 


32 


165 


2.737 


1964 






817 


1,897 


34 


177 


2.925 


1965 






901 


2,105 


57 


214 


3.279 


1966 






1 ,004 


2.384 


105 


219 


3.712 


1967 






1,116 


2,724 


135 


235 


4.212 


1968 






1,235 


3,042 


133 


264 


4.673 


1 QRQ 






1 376 


3,410 


175 


306 


5.267 


1970 






l!5l9 


3!789 


205 


334 


5.846 


1971 






1.660 


4,145 


239 


360 


6'.402 


1972 






1,777 


4,491 


305 


365 


6.939 


1973 






1,953 


5,034 


364 


400 


7.751 


1974 






2,144 


5,559 


388 


433 


8.525 










Projections 








1975 






2,352 


6,114 


471 


494 


9.431 


l97o 






2,570 


6.852 


539 


543 


10,504- 


1977 . 






2,807 


7,572 


619 


597 


11,595 


1978 






3,039 


8,304 


693 


648 


12,684 


1979 






3,288 


9.108 


781 


707 


13.889 


1980 






3.538 


9.943 


877 


770 


15.128 



SOURCE King Research, tnc , Center lor Quantitative Sctences 



Table 10. Total S&T communication resource expenditures 
by medium in constant dollars: 1960-1980 

[Millions of constant 1967* dollars] 



Other 



Year 


Books 


Journals 


Reports 


Literature 


Total 


1960 


650 


1,454 


25 


161 


2,292 


1961 


709 


1,642 


29 


161 


2,545 


1962 


765 


1,796 


31 


174 


2,768 


1963 


825 


1.962 


35 


181 


3.003 


1964 


883 


2.049 


52 


191 


3.175 


1965 


956 


2,233 


60 


227 


3.478 


1966 


1,036 


2.460 


108 


226 


3.831 


1967 


1,116 


2,724 


135 


235 


4.212 


1968 


1,187 


2.925 


128 


254 


4.493 


1969 


1,262 


3,128 


161 


281 


4.831 


1970 


1.321 


3,294 


178 


290 


5.083 


1971 


1.381 


3,448 


199 


299 


5.326 


1972 


1.430 


3.614 


245 


294 


5.584 


1973 


1.488 


3,836 


277 


305 


5.906 


1974 


1,482 


3.843 


268 


299 


5,893 






Projections 








1975 


1.488 


3.867 


298 


312 


5.966 


1976 


1.523 


4,061 


319 


322 


6.226 


1977 


1.558 


4.204 


344 


331 


6.437 


1978 


1.578 


4,313 


360 


337 


6.588 


1979 


1.605 


4.446 


381 


345 


6.780 


1980 


1.623 


4,562 


402 


353 


6.941 



* GNP implicit Pncn Dellator ( lG 'r--1980 NPA) usedtoobtain 1967 Constant 
Doii.irs 

SOURCE King Research. Inc . Center for Quantitative Sciences 
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Table 11. Toi»:} S&T conrr.jnicatlon resourcB expenditures 
by ps-vticipants iii cur^^nt c^ollars: 196C-1980 



[Millions of do!iars] 



Year 


ScienV'st 
(Author) 


Publisher 


library 


Scientist 
(User) 


Total 


1 S "0 


337 


154 


540 


982 


2 013 


196 ' 


403 


183 


622 


1,056 


2,264 


1962 . 


424 


246 


676 


1,145 


2^490 


1963 


48? 


267 


740 


1,248 


2,737 


1954 


503 


295 


796 


1,331 


2,939 


■J 955 


597 


320 


883 


1,479 


3,279 


1966 


711 


356 


979 


1,666 


3,712 


1967 


834 


416 


1,094 


1,868 


4,212 


1968 


939 


474 


l!233 


2!026 


4!673 


1 oco 




548 


1 ,376 


d.,d.lO 


C OCT 


1970 


1.202 


616 


1,516 


2,512 


5,846 


1971 


1.342 


684 


1,669 


2,709 


6,402 


1972 


1,464 


762 


1,793 


2,920 


6,939 


1973 


1.670 


851 


1,972 


3,258 


7,751 


1974 


1.844 


933 


2,164 


3,584 


8,525 






Projections 








1975 


2.055 


960 


2,419 


3,997 


9,431 


1976 


2,384 


1.037 


2,655 


4,430 


10,504 


1977 


2.660 


1.118 


2.924 


4,892 


11,595 


1978 


2,941 


1,201 


3,200 


5.343 


12,684 


1979 


3,245 


1,289 


3.508 


5,844 


13,884 


1980 


3.555 


1.379 


3.850 


6,338 


15,128 



SOURCE. King Research. Inc.. Center for Quantitative Sciences. 



Table 12. Total S&T communication resource expenditures 
by participants in constant dollars: 1960-1980 



[Millions of constant 1967* dollars] 



Year 


Scientist 
(Author) 


Publisher 


Library 


Scientist 
(User) 


Total 


1960 


384 


175 


615 


1.118 


2,292 


1961 


453 


206 


699 


1,187 


2,545 


1962 


471 


272 


751 


1.273 


r.,768 


1963 


529 


293 


812 


1,369 


3,003 


1964 


543 


319 


860 


1,433 


3,175 


1965 


633 


339 


937 


1,585 


3,478 


1966 


734 


367 


1,010 


1,719 


3,831 


1967 


834 


416 


1,094 


1.868 


4,212 


1968 


903 


456 


1.185 


1,948 


4,493 


1969 


977 


503 


1.262 


2,090 


4.831 


1970 


1,045 


536 


1,318 


2,184 


5.083 


1971 


1.116 


569 


1,388 


2,254 


5,326 


1972 


1,178 


613 


1,443 


2,350 


5.584 


1973 


1,273 


648 


1.503 


2,483 


5,906 


1974 


1,275 


645 


1.496 


2.478 


5,893 






Projections 








1975 


1,300 


607 


1,530 


2,528 


5,966 


1976 


1.413 


615 


1.574 


2,626 


6.226 


1977 


1,477 


621 


1.623 


2,716 


6,437 


1978 


1.528 


624 


1.662 


2,775 


6,588 


1979 


1.584 


629 


1.712 


2,853 


6,780 


1980 


1.631 


633 


1,766 


2,908 


6.941 



* GNP Imphctt Price Deflator (1975-1980 NPA) used to obtain 1967 Constant Dollars. 



SOURCE Kinq Research. Inc . Center for Quantitative Sciences Based on Table 11. 



Table 13. Total S&T Journal communication resource expenditures 
by participants: 19S0-1980 



[Millions of dollars] 



Year 


Scientist 
(Author) 


Publisher 


Library 


Scientist 
(User) 


Total 




OCiA 


oo 


oo 1 




1 977 


1961 




1 1 o 


001 




1 

1 .'♦D 1 


1QAO 




179 


412 


763 


1.616 






1 DO 

1 oy 


*fO 1 




1. / OO 






208 


4oo 


oof 


1 QQ7 


1965 


357 


227 


535 


98d 


lUo 


1966 


452 


250 


592 


i.uyu 


i:.oo4 


1967 


559 


294 


659 


1 .212 


O 70yl 
f dA 


1968 


636 


342 


739 


1.325 


3,042 


1969 


707 


400 


823 


1.480 


3.410 


1970 


794 


460 


907 


1.628 


3,789 


1971 


890 


512 


993 


1.750 


4.145 


1972 


989 


574 


1.065 


1.863 


4,491 


1973 


1.143 


651 


1.174 


2.066 


5.034 


1974 


1.264 


720 


1.290 


2.285 


5.559 






Projections 








1975 


1.400 


741 


1,445 


2.528 


6,114 


1976 


1.655 


805 


1,596 


2,796 


6.852 


1977 


1.855 


873 


1.765 


3.079 


7.572 


1978 


2.061 


944 


1.941 


3,358 


8,304 


1979 


2.285 


1.019 


2.138 


3.666 


9.108 


1980 


2.512 


1.097 


2.364 


3,970 


9,943 



SOURCE. King Research, Inc., Center lor Quantitative Sciences 



Table 14. Total S&T bool( communication resource 
expenditures by participants: 1960-1980 



[Millions of dollars] 





Year 


Scientist 
(Author) 


Publisher 


Library 


Scientist 
(User) 


Total 


1960 . 




14 


66 


163 


328 


571 


1961 




21 


70 


188 


352 


631 


1962 




26 


74 


206 


382 


688 


1SS3 . 




33 


77 


226 


416 


752 


1964 . 




40 


86 


247 


444 


817 


1965 . 




43 


91 


274 


493 


901 


1966 . 




50 


104 


305 


545 


1,004 


1^67 . 




49 


118 


343 


606 


1.116 


1968 . 




54 


128 


390 


663 


1.235 


1969 . 




58 


143 


435 


740 


1.376 


1970 




74 


151 


480 


814 


1,519 


1971 




85 


166 


534 


875 


1.660 


1972 . 




92 


180 


573 


932 


1.777 


1973 




102 


190 


628 


1.033 


1.953 


1974 . 




117 


200 


684 


1.143 


2,144 








Projections 








1975 . 




124 


206 


758 


1.264 


2,352 


1976 




138 


216 


818 


1.398 


2.570 


1977 




152 


226 


889 


1.540 


2.807 


1978 




166 


237 


957 


1.679 


3.039 


1979 




182 


247 


1.026 


1.833 


3.288 


1980 




199 


•257 


1.097 


1.985 


3.538 


SOURCE 


King Resenrch, Inc , 


Cnnter for Ouantitntive Sciencps 
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Table 15. Total S&T report communication resource 
expenditures by participant: 1960-1980 

[Millions of dollars] 



Scientist Scientist 

/ear 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 • 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 



Author) 


Publisher 


Library 


(User) 


Total 










22 






Oft 




26 






Ofl 




28 




1 






32 




1 

1 






34 




0 
c. 


JD 




^7 
»j / 


O 1 


2 


41 


31 


105 


36 


4 


45 


50 


135 


38 


4 


53 


38 


133 


53 


5 


59 


58 


175 


65 


5 


65 


70 


205 


78 


6 


71 


84 


239 


95 


8 


11 


125 


305 


107 


12 


86 


159 


364 


125 


12 


95 


156 


388 




Projections 








145 


13 


108 


205 


471 


168 


16 


120 


235 


539 


192 


19 


135 


273 


619 


216 


20 


151 


306 


693 


243 


22 


171 


345 


781 


271 


25 


197 


io4 


877 



SOURCE King Research, Inc . Corner for Quantitative Sciences 



Table 16. Total S&T other media 
communication resource expenditures 
by participants: 1960-1980 

[Millions of dollars] 



Scientist 

Year (Author) Library Total 



1960 119 22 141 

1961 118 25 143 

1962 129 28 157 

1963 134 31 165 

1964 144 33 177 

1965 178 36 214 

1966 178 41 219 

1967 190 45 235 

1968 211 53 264 

1969 247 59 306 

1970 269 65 334 

1971 289 71 360 

1972 288 77 365 

1973 318 82 400 

1974 338 95 433 

Projections 

1975 386 108 494 

1976 423 120 543 

1977 462 135 597 

1978 497 151 648 

1979 536 171 707 

1980 573 197 770 



SOURCE King Rosearch. Inc Center for Quantitative Sciences. 
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Table 17. Total S&T book titles 
published: 1960-1980 



Table 18. Total S&T book titles published 
as a function of number of scientists 
and engineers 



Year 


Titles 
Published 


Titles 

Year Published 


1960 


3.379 


1971 


12,595 


1961 


5.062 


1972 


13.042 


1962 


6.153 


1973 


13.522 


1963 ,, , 


7.411 


19/4 


14.442 


1964 ,, ., 


8.871 




Projections* 


1965 


8.808 


1975 


14.277 


1966 


9.808 


1976 


14.753 


1967 


8.993 


1977 


15.228 


1968 , , , 


9.613 


1978 


15.798 


1969 , , 


9.645 


1979 


16.274 


1970 


11.659 


1980 


16.884 



' King Research. Inc.. Center for Quantitative Sciences, 

SOURCE The Bowker Annual of Library and Book Trade Informalion. R. R 
Bowker Company. 1962-1975 



Scientists and 
S&T Book Engineers' (000) 

Year Titles Published' (Lagged Three Years) 



1963 7,411 1.159 

1964 8.871 1.210 

1965 8.808 1.272 

1966 9.808 1.346 

1967 8.993 1.396 

1968 9,613 1.442 

1969 9,645 1.501 

1970 11.659 1.578 

1971 12.595 1.649 

1972 13.042 1.725 

1973 13,522 1.797 

1974 14,442 1.834 



SOURCES. 

' The Bowker Annual ol Library and B(y.>k Trade Inlormation. R. R. Bowker 
Company, 1962-1975 
' King Research. Inc.. Center for Quantitative Sciences. 



Table 19. Total S&T book titles published by six classifications: 1960-1980 





Year 


Agriculture 


Sociology 

and 
Economics 


Medicine 


Science 


Technology 


Philosophy 

and 
Psychology 






78 


754 


520 


1.089 


698 


240 


1961 




116 


1.613 


776 


1.494 


781 


283 


1962 




142 


2.0.^9 


952 


1.743 


931 


327 


1963 




143 


2.487 


1.054 


2.211 


1.157 


360 


1964 




143 


3.272 


1.211 


2.738 


1.125 


383 


1965 




135 


3.242 


1.218 


2.562 


1.153 


490 


1966 




1 4d 


3.482 


1.446 


2.958 


1.333 


446 


1967 




144 


3.611 


1.189 


2.367 


1.252 


432 






125 


4.070 


1.27/ 


2.407 


1.262 


473 






130 


4.462 


1.190 


2.353 


1.035 


476 


1970 




133 


5.912 


1.476 


2.358 


1.141 


640 






162 


6.095 


1.655 


2.697 


1.309 


677 


1972 




195 


6,4 1") 


1.839 


2.586 


1.425 


582 






191 


6.565 


2.002 


2.714 


1.347 


703 






196 


6.640 


2.281 


3.049 


1.593 


684 








Proje<:tions* 










1975 . . . . 




200 


6.858 


1.932 


3.148 


1.507 


660 


1976 




224 


7.109 


1.714 


3.501 


1.582 


667 


1977 




213 


7.285 


1.680 


3.576 


1,765 


631 


1978 




206 


7.310 


1.956 


3.580 


1.834 


654 


1979 . , 




248 


7.413 


1.929 


3.859 


1.957 


628 


1980 . . , . 




230 


7.740 


2.055 


4.114 


2.109 


666 



• Ktnf; Rf?5»?.irch. Inc . Center for Quantit.^tivp Sciences 

SOURCE Tho Bowkor Annual of Lihr.iry and Book Trado Information. Editions 
8-20. R R Bowker Comp.^ny, 196?-1975 
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Table 22. Average price per book: 1960-1980 



Table 20. Average number of copies 
sold per book title: 1960-1980 





Average 




Average 


Year Copies/Title 


Year 


Copies/ Title 


1960 


2.394 


1971 


823 


1961 


1.697 


1972 


880 


1962 


1.419 


1973 


1.037 


1963 


1.082 


1974 


789 


1964 


1.053 


Projections 


1965 


1.019 


1975 . 


845 


1966 


1.029 


1976 


814 


1967 


1.279 


1977 


783 




1.260 


1978 


748 


1969 


1.385 


1979 


718 


1970 


. . 975 


1980 


684 


SOURCE 


Kmg Research. Inc . Center for Quantitative Sciences. 




Table 21. Average number of book copies 




sold per scientist or engineer 




Average 




Average 


Year Copfes/S&E 


Year 


Copies/S&E 


1960 


6.98 


1971 


5.65 


1961 


7.10 


197? 


6.13 


1962 


6.86 


1973 


7.30 


19t3 


5.96 


1974 


5.77 


1964 


6.70 


Projections 


1965 


6.23 


1975 


5.96 


1966 


6.73 


1976 


5.77 


1967 


7.29 


1977 


5.58 


1968 


7.35 


1978 


5.38 


1969 


7.75 


1979 


5.18 


1970 


6.33 


1970 


4.99 


SOURCE 


.mg Research. Inc . Center for Quantitati 


ve Sciences. 
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Average Price Average Price 
Year (Currents) (Constants)' 



1960 8.54 9.72 

1961 8.51 9.56 

1962 8.84 9.83 

1963 10.13 11.11 

1964 9.67 10.45 

1965 10.60 11.2--* 

1966 10.86 11.15 

1967 10.81 10.81 

1968 'H.12 10.69 

1969 11.20 10.27 

1970 13.92 12.10 

1971 16.84 14.01 

1972 16.45 13.24 

1973 14.20 10.82 

1974 18.43 12.74 

Projections 

1975 17.89 11.32 

1976 18.88 11.19 

1977 19.93 11.06 

1978 21.02 10.92 

1979 22.19 10.83 

1980 23.39 10.73 



• King Research. Inc.. Center for Quantitative Sciences. GNP Implicit Price 
Deflator (1975-1980 NPA) used to obtain 1967 Constant Dollars. 

SOURCE: The Bowker Annual ot Ubrary and Book Trade Information. Edition 
8-20, R.R. Bowker Company. 1962-1975. 



Table 23. Average receipts per book title: 1960-1980 



Receipts/ Title Receipts/ Title 
(Thousands (Thousands 



Year Currents) Constants)' 



1960 20.44 23.27 

1961 14.44 16.23 

1962 12.55 13.95 

1963 10.96 12.03 

1964 10.19 11.01 

1965 10.72 11.37 

1966 11.17 11.53 

1967 13.82 13.82 

1968 14.02 13.48 

1969 15.51 14.23 

1970 13.58 11.81 

1971 13.87 11.54 

1972 14.48 11.65 

1973 14.73 11.22 

1974 14.54 10.05 

Projections 

1975 15.12 9.56 

1976 15.37 9.11 

1977 15.60 8.66 

1978 15.72 8.16 

1979 15.93 7.78 

1980 16.00 7.34 



* GNP "Implicit Price Deflator (1975-1980) used to obtain 1967 Constant 
Dollars 

SOURCE: Kmg Research. Inc.. Center for Quantitative Sciences 



Table 24. Price versus demand for S&T books 



Table 26. Number of scholarly S&T 
jou als published In the U.S.: 1960-1980 



Average Price Average Copies/ 
Year (Constant $y Title' 



1960 8.54 2,394 

1961 8.51 1,697 

1962 8.84 1.419 

1963 10.13 1.082 

1964 9.67 1.053 

1965 10.60 1,019 

1966 10.86 ^,0'^^ 

1967 10.81 1.279 

1968 11.12 1.260 

1969 11.20 1.385 

1970 13.92 975 

1971 16.84 823 

1972 16.45 880 

1973 14.20 1.037 

1974 18.43 789 



SOURCES: 

' Tho Bower Annual ol Library and Book Trade Inlormation. Editions 8-20, 
R R Bowker Company. 1962-1975 
' King Research. Inc . Center for Quantitative Sciences 



Table 25. Number of world and U.S. S&T 
journals published: 1960-1980 



Year of No. of Journals No. of Journals 
Publication Worldwide' United States^ 



1960 18.800 6.335 

1961 23.600 6.465 

1962 23.100 6.6 v; 

1963 26.462 6.78u 

1964 25.573 6.950 

1965 26.235 7.120 

1966 30.110 7.290 

1967 34.594 7.500 

1968 37.182 7.670 

1969 39,674 7.830 

1970 40.431 7.920 

1971 41.930 8.020 

1972 44.676 8.170 

1973 47,657 8,330 

1974 40440 8.460 



SOURCES 

' 1961 Gottschalk. C M and Desmond. W F , WorldwideCensusof Science 
and Technology Serials." American Documentation. 14 3 (July 1963) 

1963-1974 Line, Maurice B and Wood, D.N " The Effect of a Large-Scale 
Photocopying Service on Journal Sales ' Journal ol Documentation 
(schuduled for publication) 

■' 197t Davey. J S and Smith. E S "The Overseas Services of the British 
Library Lending Division " Unesco Dulletin 29 5 (Soptemtjcr-October 1975) 
King finsoarch. Inc . Cantor tor Quantitative Scier)Cos 



Scholarly S&r 







Year 


Journals Published 


1960 








i,4y<: 


1961 








1.520 


1962 








1.553 


1963 








1.591 










1.628 


1965 . 








1.667 


1966 








1.702 


1967 








1,752 


1968 








1.797 


1969 . 








1,823 


1970 








1.837 


1971 








1,856 


1972 








1.887 


1973 








1.919 


1 y / 4 








1,945 






Proj*?cWons 




1975 








2.013 


1976 








2.013 


1977 








2,041 


1978 








2.074 


1979 








2.106 


1980 








2.136 


SOURCE: 


Journal 


Tracking Survey. 


King Research. 


Inc . Center for Ouan- 


titative Sc 


lences 










Table 28. Number of scholarly S&T articles 






published: 1960-1980 








SSiT Articles 




S&T Articles 


Year 


Published 


Year 


Published 


1960 




105.932 


1971 


145.458 


1961 




107.920 


1972 


147.162 


1962 




109.850 


1973 


150.311 


1963 




111.861 


1974 


150.572 


1964 




115,299 


Projections 


1965 




120.461 


1975 ... . 


155.345 


1966 




126.349 


1976 


158.863 


1967 




131.708 


1977 


161.795 


1968 




135.596 


1978 


165.312 


1969 




137.545 


1979 


168,830 


1970 




140,598 


1980 


172.348 



SOURCE Journal Tracking Survey. King RcDearch, inc. Cenlor for Quan- 
titative Sciences. 
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Table 27. Number of scholarly journals published In the nine fields of science: 1960-1980 



Physical Mathe- Computer 

Year Sciences matics Sciences 

1960 68 32 15 

1961 70 33 16 

1962 73 34 16 

1963 75 35 17 

1964 77 36 18 

1965 80 38 18 

1966 83 39 19 

1967 89 40 20 

1968 98 42 2T 

1969 108 43 22 

1970 116 44 22 

1971 122 45 22 

1972 121 46 23 

1973 124 47 24 

1974 125 48 24 

Proj< 

1975 133 51 26 

1976 138 51 26 

1977 144 51 27 

1978 148 52 28 

1979 152 53 28 

1980 157 55 28 



Environ- 
mental Engi' Life Psy- Social Other 
Sc ien c es neering Sciences chology Sciences Sciences 



31 


250 


577 


47 


498 


46 


32 


250 


586 


51 


514 


46 


33 


251 


580 


55 


519 


46 


34 


251 


587 


58 


533 


47 


35 


251 


592 


62 


546 


47 


36 


250 


599 


66 


560 


48 


37 


250 


606 


69 


573 


A Q 

48 


39 


251 


617 


73 


592 


49 


40 


249 


627 


78 


613 


49 


41 


243 


632 


82 


627 


49 


42 


234 


634 


86 


638' 


49 


42 


227 


636 


90 


649 


49 


43 


227 


639 


93 


657 


49 


44 


226 


646 


96 


670 


50 


45 


225 


650 


99 


679 


50 


IS 
47 


228 


669 


105 


.02 


52 


47 


223 


661 


107 


709 


51 


48 


222 


663 


110 


722 


50 


48 


222 


670 


113 


732 


51 


49 


222 


674 


117 


744 


51 


50 


221 


678 


121 


755 


51 



SOURCE Journal Tf,'icktnq Survey. King f'- i-arch Inc . Center for Quantitative Sciences 



Table 29. Number of scholarly S&T journal 
articles as a function of scientists and engineers 



Scientist and 
Scholarly S&r Engineers^ 
Year Journal Articles ' (000) 



1960 105.932 1.159 

1961 107.920 1.210 

1962 109.850 1.272 

1963 111.861 1.346 

1964 115.299 1.396 

1965 120.461 1.442 

1966 126.349 1.501 

1967 131.708 1.578 

1968 135.596 1.649 

1969 137,545 1.725 

1970 140.598 1.797 

1971 145.458 1.834 

1972 147.162 1.871 

1973 150.311 1.923 

1974 150.572 1.973 



SOURCES 

" Journal Tr.'icking Survey. Kmg Research. Inc. Center lor Quantitative 
Sciences 

Ktnq Resnaii.h, inc . Center for Quantitative Sc iences 
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Table 30. Number of scholarly journal articles published in the nine fields of science: 1960-80 





Year 


Physical 
Sciences 


Mathe- 
matics 


Computer 
Scien ces 


Environ- 
mental 
Scien ces 


Engi- 
neering 


Life Psy- Social Other 
Sciences chology Sciences Science. 


1960 , 




9,996 


1.920 


450 


961 


14,500 


OiJ. / / 




1 1 o * 


3 036 


1961 




10.500 


2.046 


512 


1.024 


15.000 


fi7 1 fin 


T TRfi 


1 A 7 AO 


T mR 

O, UOu 


1962 , 




10.950 


2.129 


539 


1.098 


15.390 


fifi CiO 1 




lil 9iAA 

1 **,OH*t 


T 000 


1963 , 




11.489 


2.257 


621 


1,177 


15.904 


fi^ 7 1 Q 


O. / ijO 


1 c coo 


2 990 


1964 




11,938 


2.519 


718 


1,416 


17.011 




3 877 


1 5 701 


3, 134 


1965 . 




12.698 


2.853 


760 


1.775 


18.163 


RR 7^n 


A 077 


14 655 


3 194 


1966 




13.649 


3.188 


766 


2.456 


19.154 


69. 1 43 


4.254 


I3i826 


3^538 


1967 




14.872 


3.484 


792 


3,421 


19.910 


69'.393 


4.354 


14,544 


3.946 


1968 , 




15,981 


3.744 


851 


4.155 


20,342 


68.853 


4,431 


16.057 


4.444 


1969 




1 6,397 


3.985 


918 


4,340 


20.203 


69.208 


4,623 


16.559 


4.938 


1970 




17.235 


4.155 


1.016 


• 052 


20,350 


71.502 


4.841 


16.212 


5.395 


1971 




18.673 


4.244 


1.091 


:,781 


21,260 


74.014 


4.894 


15,726 


5.755 


1972 




19.463 


4.205 


1.109 


3.564 


21,761 


72,866 


4.976 


15,387 


6.083 


1973 




19.407 


4.107 


1.090 


3.359 


22.328 


74,062 


5,242 


15.514 


6.454 


1974 




18.835 


4.063 


1.075 


3,276 


22.435 


72,857 


5,551 


15.821 


6.659 










Projections 












1975 .. 




20.380 


3,751 


1.129 


4,551 


23.004 


73.857 


5.711 


16.141 


6.830 


1976 




21.000 


3.804 


1.152 


4,780 


23.876 


74,168 


5,845 


16.051 


7.178 


1977 




21.740 


3.539 


1.176 


4,997 


24.689 


74.290 


5.983 


16.873 


7.509 


1978 




22.350 


3.572 


1.197 


5.205 


25,695 


77,196 


6.153 


16,119 


7.825 


1979 




23.090 


3.586 


1.220 


5.426 


26.521 


78,351 


6,283 


16,191 


8.162 


1980 




23.830 


3,670 


1.243 


5.626 


27.489 


79.126 


6.443 


16.454 


8.467 



SOURCE Journal Tracking Survey. KinQ Research. Inc . Center for Qunatitative Sciences 



Table 31. N i.nber o! scholarly S&T 
journal sub. oriptions: 1960-1980 



Foreign Institutional Individual Total 



Year 


(000) 


(000) 


(000) 


(000) 


1960 


1.364 


2.253 


3.524 


7.141 




1.519 


2.461 


3.851 


7.831 




1.710 


2.719 


4.254 


8.683 


1963 


1.845 


2.877 


4.501 


9,223 


1964 


1.984 


3.038 


4.753 


9.775 


1965 


2.146 


3,227 


5.047 


10.420 


1966 


2.311 


3.411 


5.336 


11.058 


1967 


2.533 


3.673 


5.744 


1 1 .950 


1968 


2.745 


3.909 


6.114 


12.768 


1969 ... . 


2.924 


4.091 


6.399 


13.414 


1970 


3.116 


4.210 


6,584 


13.910 


1971 


3.250 


4.268 


6.675 


14.193 


1972 


3.337 


4.381 


6.853 


14.571 


1973 


3.436 


4.487 


7.018 


14.941 


1974 


3.557 


4.567 


7.144 


15.268 






Projections 






1975 


3.780 


4.885 


7.495 


16.160 


1976 


3.940 


5.045 


7.725 


16.710 


1977 


4,100 


5.210 


7.970 


17.280 


1978 


4.260 


5.376 


8.214 


17.850 


1979 


4.420 


5.550 


8.480 


18.450 


1980 


4.590 


5.721 


8.729 


19.040 


SOURCF K.nq 


1 Rfje;jr(,h Ir 


ic Cf'ntor Uir Ounr 


itiMliV' Sciences 





Table 32. Number of institutional journal 
subscriptions as a function of the 
number of scientists and engineers 







Total Number 


Number of 






of Institutional 


Scientists and 






Subscribers 


Engineers 




Year 


(000) 


(000) 


1960 




2.253 


1.159 


1961 




2.461 


1.210 


1962 . 




2,719 


1.272 


1963 




2.877 


1.346 


1964 




3.038 


1.396 


1965 




3.227 


1.442 


1966 . 




3.411 


1.501 


1967 




3.673 


1.578 


1968 




3.909 


1.649 


1969 




4.091 


1,725 


1970 




4.210 


1.797 


1971 




4.268 


1.834 


1972 




4.381 


1.871 


1973 




4.487 


1.923 


1974 




4 rn-7 


1.973 


SOURCE 


Kinq ReSiMrch. InC , 


Center lor Ou.ifi;' .iiivt; 


Sciences 



81. 



Table 33. Number of domestic journal 
subscriptions as a function of the 
number of scientists and engineers 



Year 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 



Tofa/ Number 


Number of 


of Domestic 


o^'"iillblb an 




Pn fii noorc 
Cr lyi f lOOl o 


(000) 


(000) 


5.777 


1.159 


6.312 


1.210 


6.973 


1.272 


7.378 


1,346 


7,791 


1,396 


8,274 


1,442 


8,747 


1,501 


9,417 


1,578 


10,023 


1,649 


10,490 


1,725 


10.794 


1,797 


10,943 


1,834 


11,234 


1,871 


11.505 


1,923 


11.711 


1,973 



SOURCE 


King Research, inc . Center for Quantitative Sciences 




Table 34. Distribution of journal articles 




to scientists by individual and Institutional 




r rbschptions and reprints: 1960-1980 




Distribution of 


Distribution of 




Journal 


Journal 




Distribution Of Articles by 


Articles by 




Journal Articles Institutional 


Individual 


Year 


by Reprints Subscriptions 


Subscriptions 


1960 . 


138 


21-1 


1961 . 


144 




1962 . 


152 




1963 , 


150 


234 


1964 . 


155 


24? 


1965 . 


161 


252 


1966 . 


168 


263 


1967 . 


175 


273 


1968 - 


7.9 178 


278 


1969 . 


8.0 178 


278 


1970 


8.2 1 .ti 


:^78 


1971 


8.6 182 


284 


1972 . 


8.8 183 


286 


1973 . 


8.8 182 


2^5 


1U74 . 


8.3 178 


-o 




Projections 




1975 . 


8.1 188 


289 


1976 . 


8 1 192 


293 


1977 . 


8.1 193 


294 


1978 . 


8.0 196 


299 


1979 . 


8.0 197 


301 


1980 . 


7.9 200 


306 • 


souRcr 


Kiri') M"r.»;circh, Inc . Conlrrr for Qu.intitiJtiVf' 


ScienCtfs 



Year 

1960 .... 

1961 .... 

1962 .... 

1963 .... 

1964 .... 

1965 .... 

1966 .... 

1967 ... 

1968 .... 

1969 .... 

1970 .... 

1971 ... 

1972 .... 

1973 ... 

1974 .... 

1975 .... 

1976 .... 

1977 .... 

1978 .... 

1979 .... 

1980 .... 



Table 35. Average institutional, individuai, 
and foreign subscription prices in 
current dollars: 1960'1980 



Individual Foreign Institutional 

Subscription Subscription Subscription 

Price' Price' Price^ 

(Current $) (Current $) (Current $) 



5 27 


6.01 


7.88 


6.21 


6.57 


9.30 


8.71 


8.48 


12.73 


9.19 


8.38 


13.25 


9.67 


8.39 


13.77 


9.68 


8.60 


14.42 


9.70 


9.33 


15.07 


10.47 


10.39 


16.48 


11.25 


11.66 


17.89 


12.67 


12.82 


19.84 


14 10 


14.22 


21.78 


; 15 


15.98 


23.30 


lb. 60 


18.23 


24.82 


18.44 


20.63 


27.20 


20.08 


21.90 


29.57 


Projections 




19.37 


20.74 


■29.18 


20.31 


21.82 


30.60 


21.25 


22.90 


32.02 


22.19 


23.98 


33.44 


23.13 


25.06 


34.86 


24.07 


26.14 


36.28 



SOURCES 

' King Research. Inc . Center for Quantitative Sciences 
■ Journal Tracking Survey King Research. Inc.. Center for Quantitative 
Sciences 



M 



82 



Table 36. Average institutional, individual, and 
foreign subscription prices In constant dollars: 1960-1980 



Individual Foreign Institutional 
Subscription Subscription Subscription 
Price ^^rice Price 

Year (Constant $}* (Constant $}' (Constant $}' 



1960 6.00 6.84 8.97 

1961 6.98 7.38 10.45 

1962 9.68 9.43 14.15 

1963 10.08 9.19 14.54 

1964 10.45 9.06 14.87 

1965 10.27 9.12 lo.29 

1966 10.01 9.63 15.55 

1967 10.47 10.39 16.48 

1968 10.82 11.21 17.20 

1969 11.62 11.76 ■'8.20 

1970 12.26 12.36 ;8.94 

1971 12.85 13.29 19.38 

1972 13.52 14.67 19.97 

1973 14.05 ' 15.72 20.73 

1974 13.88 15.14 20.44 

Projections 

1975 12.25 13.12 18.46 

1976 12.04 12.93 18.14 

1977 11.80 12.71 17.78 

1978 11.53 12.43 17.37 

1979 11.29 12.23 17.02 

1980 11.04 11.99 16.65 



• GNP Implicit Price Doflntor (1975-1980 NPA) used to obtain 1967 Const jn! 
Oollnrs 

SOURCE King Research. Inc . Center for Quantil;'.nvQ Sciences Baseo on 
Table 35 



Table 37. Institutional subscription price for nine fields cf science: 1962-1974 



Field of Science 

Physical Sciences 

Mathematics 

Computer Sciences . . . . 
Environmental Sciences 

Engineering 

Life Sciences 

Psychology 

Social Sciences 

Ol}»er Sciences 

All Fields 



7962 


1964 


1966 


1968 


1970 


1972 


1974 


'Urrent $} 


(Current $} 


(Current $} 


(Current $} 


(Current $} 


(Current $} 


(Current 


18.62 


20.21 


21.87 


27.16 


34.65 


53.62 


63.17 


17.80 


19.90 


25.38 


26.90 


32.28 


39.34 


45.52 


10.67 


14.53 


12.36 


14.15 


19.72 


24.75 


27.00 


12.65 


14.37 


16.33 


19.22 


25.28 


30.46 


37.61 


11.13 


12.02 


16.24 


18.88 


21.36 


24.67 


32.40 


13.08 


14.16 


15.25 


19.65 


26.20 


29.62 


34.66 


10.01 


11.64 


13.38 


14.70 


17.93 


18.48 


24.32 


13.36 


13.75 


13.75 


14.96 


15.99 


16.30 


17.53 


7 30 


7.93 


9.31 


10.85 


13.96 


16.23 


19.56 


12 /.3 


13.77 


15.07 


17.89 


21.78 


24.8^ 


29.57 



SOURCE King Research, inc Contor for Qunntitntivt? ScienCf?-. 
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Table 38. Ind 



scriplion price for nine fields of science: 1962-1974 



Field of Science 



Physical Sciences 

*'1;?thematics 

....|juter Sciences . . . . 
/I'onmental Sciences 

.leenng 

sciences 

.hology 

Social Sciences 

Other Sciences 

Average and Al! Fields . 



(Cuii 



1964 1966 1968 

{Currents} (Currents) (Current S) 



1970 1972 1974 

(Currents) (Current S) (Current S) 



5.72 


6.15 


8.20 


12.43 


18.02 


29.06 


42.12 


9.84 


9.20 


11.95 


12.58 


18.77 


26.44 


30.04 


e 19 


10.50 


10.60 


13.09 


16.16 


17.01 


17.36 


9.33 


9.93 


10.45 


13.40 


15.40 


19.50 


16.93 


9.00 


9.89 


10.09 


13.82 


14.55 


15.64 


16.46 


12.04 


13.03 


12.72 


16.74 


20.92 


24.05 


28.97 


6.06 


6.96 


8.39 


8.65 


11.24 


13.88 


16.52 


6.10 


6.56 


6.56 


5.38 


6.73 


7.83 


9.32 


8.28 


8.63 


8.81 


10.01 


11.51 


13.70 


14.73 


8.71 


9.67 


9.70 


11.25 


14.10 


16.80 


20.08 



SOURCt Journal Tracking Survey. Kmg Research. Inc . Center 'or Quantitative Sciences 



Table 39. Average price per S&T article: 1960-1980 



Table 40. Average price per kiloword page: 1960-1980 



Year 



Average Price 
per Article 
(Current $) 



Average Price 

per Article 
(Constant $)' 



Average Price per Average Price per 



1960 


0.0742 


0.0845 


1961 


0.0875 


0.0983 


1962 


0 1226 


0. 1363 


1963 


0 1312 


0.1440 


1964 


0.1363 


0.1472 


1965 


0 1344 


0.1426 


1966 


0. 131 1 


0.1353 


1967 


0 1396 


0.1396 


1968 


0.1501 


0.1443 


1969 


0.1689 


0.1549 


1970 


0.1855 


0,1613 


1971 


0.1980 


0,1647 


1972 .... ... 


0 2153 


0.1733 


1973 


0 23'^ 


0 1801 


1974 


0 ?60d 


0 1803 




Projeclions 




1975 


0 2484 


0 1S71 


1976 


0 2571 


0.1524 


1977 


0 2691 


0.1494 


1978 


0 2774 


0.1441 


1979 


0.2891 


0 1411 


1980 


0.2971 


0.1363 




i:ori '9^-^9H■)^Jf^A.u 


s»:'d to <)t)t,Hin 196." Constari 


lU'v' ■ ; n.-scu. ri 







Year 



1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
197.3 
1974 

1975 
1976 
1977 
1978 
1^'*9 
• 30 



Kiloword Page 


Kiloword Page 


(Current S) 


(Constant S)' 


0.0137 


0.0156 


0.0162 


0.0182 


0.0227 


0.0252 


0.0239 


0.0262 


0.0254 


0.0274 


0.0248 


0.0263 


0.0244 


0.0252 


0.0259 


0.0259 


0.0276 


0.0265 


0.0306 


0.0281 


0.0335 


0.0291 


0.0363 


0.0302 


0.0403 


0.0324 


0.0440 


0.0335 


0.0477 


0.0330 


Projeclions 




0.0460 


0.0291 


0.0476 


0.0282 


0.0508 


0.0282 


0.0514 


0.0267 


0.0535 


0.0261 


0.0549 


0.0252 



• GNP Irripitcil Pnv.o Dffft.it '.r ( 1 976- 1 980 NPA ) tj sod to ubtriiM 1967 Constant 
Dollarr, 

SCHJRCF K.n'i RnstMrcti lcic , CnntOr for Qnnntitati vO Sc.if;n< "s 



80 



8i 



Table 41. Number of S&T reports 
processed by NTIS: 1965-1980 



Year 



S&T Reports 
Processed 



1965 14,063 

1966 21.747 

1967 23.600 

1968 24,190 

1969 32,256 

1970 37.539 

1971 42.830 

1972 49.482 

1973 51.149 

1974 56.358 

1975 61,100 

Projeclions' 

1976 65.9L^ 

1977 70.638 

1978 75.347 

1979 80.056 

1980 84.766 

* King Res<,Mrc;h. Inc . Center for ( jt^intitative ociencfis 
SOURCE N.ir -rjHi Technical I ntormation Service. Springfield Virquua. 197S 



Table 43. Number of copies sold of 

NTIS reports as a function of 
number of reports (lagged one year) 



Number of 




Copies of NTIS 


Number of 


Reports Sold 


Reports 


(000) 


(Previous Year) 


784 


14,063 


761 


?1,747 


802 


23,600 


1.122 


24.190 


1.584 


32.256 


1,703 


37.539 


2.091 


42,830 


2.638 


49.482 


2.356 


51.149 


?,999 


56.358 



Year 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 



SOURCE Notional Tefjhnical Inlormation Servico. Sprmglield. Virginia, 1975 



T3ble 42. Number of non-NTIS S&T reports 
processed by GPO: 1965-1980 



Table 44. Paper copy and microfiche report 
saies at NTIS: 1966-1980 



Year 



Estimated Number of 
S&T Reports (Non-NTIS) 



ieS5 

I9b6 

:967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

Projections 

1975 

1976 

1977 

1978 

1979 

198'' 



748 
713 
1.122 
935 
1.118 
1.005 
1.090 
1.646 
2.090 
1.961 



2.084 
2.275 
2.405 
2.441 

2.519 
2.587 



on s;m'pt«> a< itens ■vnoiinc-ytj in ' 



i;tv»,'Scifnc»»5 /Stiirty 
' llog of (J S Go^'er 



Number of Number of 
Microfiche Paper Copies 
Copies Sold 
Vear (OOP) (OOP) 

1966 283 501 

1967 295 466 

1968 349 453 

1969 514 603 

1970 869 715 

1971 1,017 686 

1972 1.421 670 

1973 1.941 697 

1974 1.5b9 757 

1975 2.332 667 

Projections* 

1976 2.260 768 

1977 2.493 797 

1978 2.717 823 

1979 2.940 850 

1980 3.164 876 

■ King Rest'firch. Inc Cont(?r loi Quantitativ.; Sciences 
SOURCE Naiiond! Tpchmcal I nforrnation Sim . v o, Springhfin. Virginm 197'> 



85 



H7 



ERIC 



Table 45. Price for paper copy and 
microfiche reports at NTIS: 1966-1980 



Table 47. Average number of copies sold for 
scientific and technical reports published 
by Government Printing Office: 1995-1980 



Average Average 
Microfiche Paper 
Copy Price Copy Price 
Year (Current $) (Current $) 

1966 .35 1.55 

1967 -19 2.38 

1968 .h5 2.62 

1969 .62 3.27 

1970 .38 3.15 

1971 .50 3.37 

1972 .66 3.71 

1973 .56 4.89 

1974 .69 5.15 

1975 -60 5.07 

Projections 

1976 .7? 5.42 

1977 .76 5.76 

1978 .79 6.10 

1979 .84 6.44 

1980 .88 6.78 



source: King He5<= 



, Centor for Quantitative Sciences 



1965 
1966 
1967 
196R 
1969 
1970 
1971 
1972 
1973 
1974 

1975 
1976 
1977 
1978 
1979 
1980 



Year 



Copies Sold 
per GPO 
Technical Report 



Projections 



1.209 
1.37: 
1.746 
1.643 
1.523 
1.627 
1.778 
1.909 
1.688 
1.639 

1.834 
1.874 
1.914 
1.954 
1 995 



SOURCE «in^ .=1',s,iarch. Iric . Cnn'.er ror Quanritarive j^ciuncc . it..-^ 
on -,af^ui^5 of '.oms annno.nc'.-O m ^fcr.f^/w Cn'ni:y) of U " 



inmanl 



Table 46. Average number of copies solr. s 
a function of average price fo >cientifiv 
and technical reports sold by NTIS 



Average Price Average Number 



per Paper of Paper 

Copy Sold Copies Sold 

Year (Constant ': /' per Report 



1966 1.60 35 6 

1967 2.38 21 4 

1968 2.52 1^2 

1969 3.00 '^t 

1970 ^.74 ?: 

1971 . 2.81 18.3 

1972 2.98 15.6 

1973 3 73 14.1 

1974 3.56 14.8 



• ■ iNP hnplicit Pfu... DfJfl.-itor (19^5 l9H0NPAi ,i.,.?d loObtnm 1 967 ConsMnt 



';abn 48. ce per page io\ scjeni!- c ar-f technical 
rcpctis published by '^o 'emrr.ent Pr' 'iiing Office: 
19j5-1974 



Price Per 

Year P^i;3 'Cents) 



1965 1-^ 

1966 "".1 

i9o7 j.i 

196^ 0.6 

lS6i . 0.^ 

1970 0.5 

1971 OU 

1972 0.9 

1973 2.0 

1974 18 



SOURCE Kin^ r ?soarch, Inc , ,.n\fiU\-Z -^.lenco.i ■■ > \y ir.v-d 

on snmptf? ol i;rnns announcec^ ir' w . Cat,iiOi.j: ol U S l ovt.'f .unenl 
Puhlicntions. T.i'" ' -ld74) 



8B 



Table 49. Number of published 
S&T conference proceedings 



Published S&T 
ConferoncQ Proceodinys 



1965 1-726 

1966 ''.762 

'967 

1968 2 121 

1969 ^-?72 

1970 2.067 

1971 2.419 



S01J'''X Tut; Dtrtictory of Pubhshoa Procoodmgs. Inln Qok Cor}H>,.ntoii 
Hatn ,(/f>. Nr'W York n65-l97:^ 



Table 50. The number of U.S. palent applications filed and issued: 1960-1980 



Paten Patents Patents Patents 

Ffled Issued FHod Issued 

Year (OOP) (OOP) fOQO; (PPO) 

7960 7 84 5 50.0 1971 111.1 31.8 

1961 81 2 47.5 197. 105.3 78.2 

1962 * 85 3 51,3 1973 109.6 78.6 

1963 85.0 54 3 1974 108.0 79.9 

1964 87 8 4^4 Projections 

1965 " 1004 66.6 1975 115.6 85.5 

^966 .'j 7^ 9 19/6 117.8 88 0 

1967 93 0 69.1 1977 120.0 90.6 

1968 98 7 :^2.7 1978 122.2 93.2 

1969 107,1 71.2 1979 124.5 95./ 

1970 109,4 68.0 1980 . 126.7 98. o 



■ Kir.'.j f. jsf-.'irr.h '• C.M)tot for Quiintit^ve SctffiCu;; 

MiiiCE ■■•>:f.-;? . nf the C'>nsiis, DOC St,itistiCril ADslrcK 'od Sldlc^i. 1960-1974 



Table 51. The number of dissertations published 
In science and technology 1960-1980 





Number of ■ 




Numt . ! of 




Dissertations 




Dis'^'^rtations 


Year 


Published 


Year 


Published 


1960 


3.3B7 


1971 


16.570 


1961 


4,1 19 


1972 


:^ 16,184 


1962 


a, \03 


1973 


15.594 


1963 


4.816 


1974 


■ ,606 


1964 


6.349 




Projections 


196- 


8,865 




16.080 


1966 


9.584 


19/0 .. 


K 326 


1967 


1 1 hOI 


1977 


17.689 


1 968 


12.084 


1978 


17.905 


1969 


14.42:^ 


1979 


17.758 


1970 


15.885 


1980 .. 


18.004 



















Table 52. Growth of U.S. scioct.irx and technical literature forms: 1960-1980 





Year 


Journsis ' 


JournsI 
Articles ' 




Lyt o o f 


Reports^ 


r a I or f ( u 


1960 




1.492 


105.932 


3,379 


3,387 


- 


50,000 


1961 




1.520 


107,920 


5.062 


4.119 


- 


47,500 


1962 . . 




1.'',53 


109.850 


6.153 


4.203 


- 


51.300 








111.861 


7.411 


4.816 


- 


54,300 


1964 , 






115.299 


8,871 


6.349 


- 


44,400 








120,461 


8,808 


8,865 


- 


66.60C 








126.349 


9.808 


9,584 


22,460 


71.900 


1967 , . . 






131,708 


8,993 


11,601 


24.722 


69,100 


1968 . , , , 




1,797 


135.596 


9,613 


12.084 


25,125 


62.700 






1.823 


137.545 


9.645 


14,422 


33,374 


71,200 


1970 






140,598 


1 1,659 


15,885 


38,544 


68.000 


1971 






145.458 


12.595 


16.570 


43,920 


81,800 


1972 




, , 1.887 


147.162 


13,042 


16.184 


51.128 


78,200 


1973 




1.919 


150,311 


13,522 


15.594 


53.239 


78,600 


1974 




. . . 1.945 


150.572 


14.442 


15.606 


58.319 


79,900 








ProjecHons* 










1975 .. 




2013 


l.S.S,34.S 


14,277 


16.080 


63.184 


85,500 


1976 .. 




2.013 


' -8.863 


14,7'^'^^ 


16,826 


68.204 


88,000 


1977 




2.041 


n^1.79.S 


15.>r.'0 


17.689 


73.043 


90 600 


1978 




2.074 


165,312 


15.798 


17.905 


77,788 


93.200 


1979 




. . 2.106 


168.830 


16,274 


17,758 


82,575 


95.700 


1980 




2.136 


172.348 


16.884 


18.004 


87.353 


98.300 



•-.('.jrcfv Inc . Cont.T (or O .unhtolive Jiciences 



Jouffi.ii Tr.icktntj Su^VfV Kim; neso.i^ch, Intj . Center lor Quantilntive 

f^OkvA-f Annual of iibtary and Book Trade Info/miUion. R R Bowker 

D(.<i.s-«'fMf,f)fi At^st'acts Intorruitional. Xuroi -University Microfilm Ann 
Arbcf Mu nig;in 19f>'J l9/*6 



' National Technical Information Service. Spr.ngfield. Virginia. 1975: 'nd 
King Research. Inc . Centerlor Quantitative Sciences (Study based on sample 
c?f items announced m Monthly Catalog ol U.S. Govommont Publications, 
I9tj5-1974) 

Bureau ol theCensus. DOC. Statistical Abstract oi tho Umtod States. 1960- 
1974 



Table 53. Number o' items per scientist or engineer, by medium: 1960-1980 









Journal 


Disser- 


Tecfin'C ' 






Books 


Journals 


Articles 


tatior)S 






Year 


(10-^) 


(1C-') 


(10-') 


(10-') 


^10' 




1960 


2 '^'^ 


1 29 


91.40 


2,92 






1961 


4.18 


1 26 


89.19 


3.40 




^ .■:'3 


1962 


4.84 


; 22 


86.36 


3.30 




^,0.33 


1963 


- 5.51 


1.18 


83.11 


3.58 




40.34 


1964 


6.36 


1.17 


82.59 


4.55 






1965 


6.11 


1.16 


83.54 


6.15 




46 J e 


1966 


6.53 


1.13 


84.18 


6.39 


15.67 


47.90 


1967 


.s.ro 


1.11 


83.47 


7.35 


15.24 


^'3.7r 


1968 


5.8o 


1.09 


82.23 


7.33 


19 35 




1969 


5.59 


1.06 


79.74 


8.36 


21.45 


41.28 


1970 


6.49 


1.02 


78.24 


884 


21.45 


37 


1971 


6.87 


1.01 


79.31 


9.03 


23.95 


■1 tlO 


1972 


6.97 


1.01 


78.65 


8.65 


27.33 


■ . ^-^0 


■')73 


7,03 


1.00 


78.16 


8.11 


27.69 


40.^-.' 


;974 


7 32 


.99 


76.31 


7.91 


29.56 


4C.^J 






Projectior 










1975 


7 05 


.99 


7B 


7.94 


31.19 


42.20 




7 09 


.97 




8.09 


32.77 


42.29 





7 12 


.95 


75.68 


8.27 


34.16 


42.33 


v:*'o 


7 20 


94 


75.31 


3.16 


35.44 


42.4b 


19.'^' ... 


7.22 


93 


7.1 87 


7.37 


36.62 


42.44 


1 98U 


7.30 


.92 


7/^ 'B 


7.7^ 


37.75 


42.48 



90 



88 



Table 54. S&T CommunlcaUon resource expenditures for composition 
and recording, by modlum: 1960-1980 

(Millions of dollars] 



Year 


Journals Books 


Reports 


tntiOf]S 


Patents 


Total 


1CG0 


204 

263 


14 
21 


- 


5 
c 

D 


114 
1 12 


337 
403 




269 


26 




7 


1P9 


424 




316 


33 




Q 
O 


126 


482 




319 


40 




1 1 


133 


503 




357 


43 


1Q 


1 6 


162 


597 




452 


50 


31 


18 


160 


711 




559 


49 


36 


23 


167 


834 




.^36 


54 


38 


25 


186 


939 




707 


58 


53 


32 


215 


1,065 




794 


74 


65 


37 


232 


^.20'^ 




890 


85 


78 


40 


249 


1.342 




989 


92 


95 


41 


247 


1,464 




1,143 


102 


107 


43 


275 


1,670 




1.264 


117 


125 


46 


292 


1.844 


1975 


1,400 


Projections 

124 


145 


51 


335 . 


2.055 


1976 


1.655 


138 


168 


57 


366 


2.384 


1977 


1.855 


152 


192 


64 


398 


2,660 




2.061 


166 


216 


68 


429 


2.941 




2.285 


182 


243 


72 


464 


3.245 




2.512 


199 


271 


76 


497 


3.555 



SOURCE King Research. Inc . Center for Quantitative Scionces (197^-1980) 



Table 55. Number of copies oold per item, 
by medium: 1960-1980 



Year Books Journals Heports 



19ou 2.39'i -^870 

U'61 1.6^7 ^,150 

1962 1.419 4.490 ' — 

1963 1.082 4.640 — 

1964 1.053 4.790 

1965 1.019 4.960 — 

196e 1.029 5.M0 76.5 

1967 1.279 5.380 110.1 

1968 1.260 ^Rin 93? 

1969 1.385 5.750 84.6 

1970 975 5.880 83.6 

1971 823 5.900 82.9 

1972 880 5.950 102.3 

1973 1.037 6.000 1159 

1974 789 6.020 95.4 

Projections 

1975 845 6,250 107.9 

1976 914 (3.340 106.9 

19 "7 783 6.460 lOfl.O 

1978 748 6.550 106.8 

1979 718 6,660 106.8 

1980 684 10C : 



Don>«^"itic'joijrnal suDscnpttons usod for calt:u!nt?ons 
SOURCE King Research. Inc . Center tor Ouan!'! live Sciences 



Table 56. Copies sold per scientist and engineer, 
by medium: 1960-1980 



Year Books Journai^' Repo 



•opo 6.9C 4.98 — 

1961 7.10 5.22 — 

1962 6.86 5.48 — 

1963 5.96 5.48 — 

1964 6.70 5.58 — 

1965 6.23 5.74 — 

1966 6.73 5 83 1.18 

1967 7.29 5.97 1.72 

1968 7.35 6.08 1.42 

1969 7./':> 6.08 1.64 

1970 6.33 6.01 1.79 

1971 5.65 5.9T 1.99 

1972 6.13 6.0 J 2.80 

1973 7.30 5.98 3.21 

1974 5.77 5.95 2.8? 

Projections 

1975 5.96 6.11 3.37 

'976 5.77 6.14 3.50 

:j77 5.58 6.16 3.69 

1978 5.38 6 19 3 79 

1979 5.18 6'i2 3 91 

lOMQ . . 4 99 6.24 02 



■ Domestic journal suh^crtptions ur.--'d for calculations 
SOURCE King Research Inc . Center \Of vluantitative Scionces 
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Table 58. Pricti per copy by medium 
In current dollars: 1960*1980 



Table 57. S&T communication resource 
expendituros for reproduction and 
distribution by medium: 1960-1980 



[Millions o; !ollars] 



Yoar 


Journals 




Reports 


Total 


1960 


88.5 


65.8 




154.3 


1961 


113.2 


69.6 




182.8 


1962 


171.9 


73 5 




245.4 


1963 


189.2 


7 ■ 1 


0.7 


267.2 


1964 


208.4 


OL 1 


0.8 


295.3 


:965 


227 4 


907 


2.0 


320.1 


19G6 


249.6 


."1 4 


2.3 


356.3 


190/ 


294,1 


1 ie.4 


4 0 


4l6.i:- 


1968 


342.1 


12B4 


3.8 


474.3 


196'^ 


400 3 


142.5 


4.9 


6^1 ■ 7 


19-1 


460 0 


1508 


4.7 




1971 


512.3 


166.4 


5,5 


684 2 


1972 


573.9 


1798 


8.3 


7oj.0 


19^3 


6508 


189.7 


11.9 


851.4 


19/4 


720.4 


20O0 


12.4 


932.8 




Projections 






1975 


741.1 


20^ r 


13 3 


960.0 


1976 


805.3 


21 5. J 


15 ■ 


1.037.1 


1977 


8734 


226.3 


18 7 


1.113.4 


1978 


944.2 


236.6 


20 1 


1.200.9 


1979 


;.0195 


247,0 


22 5 


1.289.0 


1980 


1.097 0 


257.2 


24 9 


; ;9.i 




Percent Change 






19^0 85 .... 


157 


38 




103 


\9r /O .... 


102 




135 


02 


1970-75 .... 


61 


■J .' 


183 


56 


1975-80 . . . 


48 


25 


87 


44 



Yoar Books' Journals- Reports^ 



1960 8.54 5.27 

1961 8.51 6.21 - 

1962 8.84 8.71 

1963 10.13 9.19 - 

1964 9.67 9.67 — 

1965 10.60 9.68 — 

1966 10.86 97v) 1.55 

1967 10.81 10 47 2.38 

1968 11.12 11.25 2.62 

1969 11.20 12.67 3.27 

1970 13.92 14.10 3.15 

1971 16.84 15.45 3.37 

1972 16.45 16.80 3.71 

1973 14.20 18.44 4.89 

1974 18.43 20.08 5.15 

Projections* 

1975 n 89 19.37 5.07 

1976 0.88 20.31 5.42. 

1977 19.93 21.25 5.76 

1978 21.02 22.19 6.10 

1979 22.19 23.13 6.44 

1980 23.39 24.07 6.78 



' King Research. Inc . Center for Qunnlitattve Scier(:GS 
SOURCES 

The Bowkor Annual of Library (ihl Book Trade' or/rnriifj. Editions 8-20 
n Fl [JowKor Company. 1962- i97f^ Prico Dnta I96u- 1 970 based on Avf.'rnqc 
'^rtce per Volume Sold 

■King Rosoarch. Inc. Center for Quanlit.nivo Srtcficos (Indivuh, il 
c)UbscfiptHin Price used tor Journal Calculations and NTi'^. faporcopy iifusi 
for rL^port calculations ) 



Table 59. Price per copy by medium 
In constant dollars: 1960*1980 



Year Books Journals Reports 



1960 9.72 6.00 

1961 9.56 6.98 

1962 9.83 9.68 — 

1963 11.11 10.08 — 

1964 10.45 10.45 — 

1965 11.24 10 27 — 

1966 11.15 10.01 1.60 

1967 1081 10.47 2 38 

1968 1069 10.82 2.52 

1969 10.27 11.61 3,00 

19/0 ':,io 1:^26 2.74 

1971 W.01 12.85 2.81 

19V,: 13.24 13.52 2.98 

1973 10.82 14.05 3.73 

1974 12.V4^ 13.88 3 56 

Projections 

197,S 11.32 12.25 1 

1976 11 19 12.04 

1977 11.06 1 1.80 

1978 10.92 11.53 

1979 10 83 11:^9 

:980 10.73 11,04 ii 



• ONf itnpticu- f-^ru;*. D.'f^ntor ! ! 975- 1 980 T^FV^) iif.tM lo < .l.t.nn I'lO'' C st.mi 
n.-.iiar'- 

S' L Kiru) R«'S(><'UCh inc Cf'nt(,'r for Ot.,nti;ativi' Sdcficr-s Bn';--! .n 



0 c 



Table 60. Number of U.S. acadomic, special and public libraries 







ACHOOfDlC 


impact Br 


rUUiK.. 






Fodcral" 




roar 


Libfdnos* 








Libraries 


5&T Linrarios 


1960 




2.031 


3.972 


7,204 


13.207 


49 


— 


1961 




2.028 


4.317 


6,487 


12.832 


49 




1962 




2.024 


4.662 


5, /■ /O 


12,456 


49 




1963 




2.094 


5,020 


5.998 


13,112 


72 




1964 




2.163 


6.377 


6,626 


14.166 


74 




1965 




2.416 


5.542 


6,952 


14,910 


64 


508 


1966 




2,668 


5.706 


7.278 


15.652 


04 




1967 




2,781 


5.938 


7,346 


16.065 


70 




1968 




2,894 


6,169 


7,415 


16.478 


71 . 




1969 




2.931 


6.419 


7,543 


16,893 


76 




1970 




2,968 


6.669 


7.671 


17.308 


76 




1971 




2,846 


6.765 


7,613 


17,224 


78 




1972 




2,723 


6,861 


7,555 


17.139 


78 




1973 




2.705 


7.198 


7.870 


17,773 


81 


1974 




2.606 


7.536 


8.185 


18.407 


82 





Ufuvt!fStty C()ll»»g»* .inr) Junior Colloqo Libr.uujs 
SfH.'Ci.il. L,jw. M«»cliL.tl ,tnd Rolicjidus L(bf<irtes 



•U)uncE: 

' ft\o Ihiwkor Anni/.il of iityr.try i-nf Book J\ldc Indy ition R R iJijAk -r 

' Asr.ficii'itior) ol f^'-.C/in.h I tr)f<uu?s AmornUf .iry St.ili'^tn:^ 19'5U-iy7.' 
N.itK)n«'il 0«n!t;! • it F Jucif cjn.i! ' i.ili'.lit:', Si.ivny of Foilvtiil i il'riirn)\ . 



Table 61. U.S. S&T library expenditures in current 'ollars: 1960-1980 

[Millions of Dollars] 





Year 


Acadon^.c 

Libu-irics 


Pi r- ■ 
Li, I : r / c J 


f'ndera}' 
Libra: t^s 


Toini' 

Li!" .iiK^i, 


58 

Research 

Libr,^inis 






7Q 


40 


'^27 


146 


55 


1961 




9? 


42 


o2 


166 


62 


1962 




10/ 


44 


■37 


188 


69 






124 


47 


•■43 


214 




1964 




138 


52 


"43 


238 


8/" 


1965 




160 


55 


53 


268 


101 


1966 




183 


60 


■64 


307 


1 13 


1967 




208 


69 


•76 


353 


134 


1968 




255 


77 


■88 


420 


150 


1960 




293 


83 


no 


47.5 


166 


1^70 






9? 


1..3 


520 


190 


1971 




36y 


102 


117 


588 


199 


197? 




398 


108 


133 


539 


205 


1 (-1 • - 




425 


123 


135 


684 


'215 


19/- .... 




454 


132 


• 153 


739 


■\'w 








Projections 








1975 .... 




494 


140 


170 


804 


.>56 


1976 




521 




179 


.49 


.'/5 


1977 




. . . 556 


1 : ■ 3 


190 


904 


287 


1978 




. . . 59' • 


ina 


200 


958 


315 


: '.^79 




B' ■: 




203 


1,003 


336 


• '80 




.... 




218 


1.057 


■ >8 




9i 



Table 62. U.S. S& r library expenditures In constant dollars: 1060-1980 

IMillions of constant 1967 dollars]* 



Yoar 



1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
197U 
19/1 
1972 
1973 
1974 

1975 
1976 
1977 
1978 
1979 
1 98U 







Fodeml 


Total 


58 




Public 


s&r 


S&r 


Research 


/ ihr^rifi^ 

t,l U 1 Ol 1 \JO 


Librdrios 


Libr3ri9S 


Librarios 


Libraries 


90 


45 


31 


166 


63 


104 


47 


36 


1 87 


/ u 


1 18 


50 


11 


209 


77 


136 


52 


47 


235 


OA 


149 


56 


52 


257 


94 


169 


59 


56 


2^4 


i m 
lO/ 


189 


62 


66 


317 


117 


208 


69 


76 


353 


134 


245 


^•l 


85 


404 


AAA 


269 


76 


91 


436 


152 


282 


80 


90 


452 


165 


307 


85 


97 


489 


165 


320 


87 


107 


514 


165 


324 


93 


104 


521 


164 


314 


91 


106 


511 


164 




Projec.ions 






162 


312 


89 


108 


509 


309 


88 


105 


503 


163 


309 


88 


105 


502 


159 


30 7 


87 


VM 


'198 


164 


302 


8f^ 


102 


490 


164 


299 


8j 


100 


485 


164 



■ t lriiplii.it Pfii *' npftritof ( V.J/b-igBONf'A) usrd Jo obtain 196 / Cons:.int 
T K,n(^ n,-.<..iii.-h Im: , ConlfM fof Ounalttnli vf ScM/nccs Based on 



Table C3. S&T library expenditures per 
scientist or engineer 1960-1980 



Expenditures 
per Scientist 
(Constant $) 



1960 110 

1961 117 

962 123 

1963 126 

1964 128 

1965 133 

1966 '0 

1967 145 

1968 159 

1969 163 

1970 160 

1971 172 

1972 175 

1973 171 

1974 164 

Projections 

1975 165 

1976 164 

1977 164 

1978 163 

1979 164 

1980 164 

Sf M iRCF Kinq F^cw-rvch Inc . CfnTor for Qu.Tntit<itivo Sci tu:*.:, 
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Table 64. U.S. S&T library material expenditures in current dollars: 1960-1980 

(Millions of dollars] 



Year 









Total 


Public 


Federal S&T 


Academic 


S&T Material 


Libraries^ 


Libraries^ 


Libraries^ 


Expenditures* 


6 


6 


24 


36 


7 


7 


28 


41 


7 


8 


33 


43 


7 


10 


41 


58 


7 


11 


45 


63 


7 


12 


56 


75 


9 


15 


67 


91 


10 


17 


78 


105 


12 


20 


94 


126 


14 


23 


107 


144 


18 


24 


115 




IB 


27 


124 


169 


21 


31 


130 


182 


21 


31 


142 


193 


22 


35 


153 


210 




Projections 






25 


38 


157 




27 


41 


166 


233 


?9 


43 


175 


247 


3 \ 


47 


184 


261 


33 


49 


193 


275 


35 


52 


' 202 


289 



1960 
1961 
19G2 
1933 
1U64 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
19/'2 
1973 
1974 

1375 
1976 
1977 
1978 
197? 
1980 



SOURCES 

Thi} Bowtifif Anntjul of Ltbnuy dnd Book Trade Information. V{ R Bowker Company. 1971. 1974. 1971 
G(jl<lhf)r. H(»rb*'rt "Thf? indicps of Arner -an Public library Stdtistic^. ' April 1975 (Unpublish*' 
Papf»r) 

\/iannes, P N . ot .11 , Report of the AO ^oc Gffjup Fotfo/'.)' Agency Obligafic for Mmiigomont. 
Pic '^"itriq anri TrdrisfOr of Sc:*'^>!:/iC i\n(j , ■"'tmical InfornidliOn. Ddto. <ind Toch<.:Ui'\^y. fiscwM YOiirS 
1%'; -'^7:1 Vol III 

Ki ,3 Research, Inc , Ce'-t'T fr- Qwnnfitative Sciences 
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Tabic 65. U.S. S&T library material expenditures in onstant dollars: 1960-1980 

(Millions of constant 19f. dollanj]' 



Total S&r 

Publtc Foderal S&f Academic Material 

Library Libraries Libraries Libraries Expenditu res 

rj60 7 7 28 41 

1961 / 8 32 46 

19G:^ 8 9 36 53 

196o 6 11 45 64 

} 8 12 49 68 

1965 8 13 59 80 

1966 9 15 69 94 

1967 10 17 78 105 

1968 11 19 91 121 

1969 13 21 98 132 

1970 1^- 21 100 136 

1971 \'j 22 103 141 

1972 17 25 105 146 

1973 16 24 108 147 

1974 16 24 106 145 

Projections 

19/ 16 24 100 139 

197b 16 24 98 138 

1977 16 24 97 137 

1978 16 24 96 136 

1979 16 24 94 134 

lORO 16 24 93 132 



■ r,f.^" ,t P'^i f n-'M.iMr ; r.nioNPA ■ ^1 loom, 'Jin iHtW Ci.v •■tant 

D( Ml, If, 

^wl r.' >: f<"S'Mr( ti \'n. Center (<.ir GurifUi%ltiv<! SCit-nCt'S B.iSf'd on 



Table 66, U.S. S&T library service expenditures: 1960-1980 

[Millions of dollars] 



Service Service 
t:.<penditur(}s Expenditures 
yp.ir f Current DolUirs) (Constant Dollars)' 



1960 




125 


1 


125 


141 


lyn.^ 


140 


156 


1963 


156 


171 


r-tvi 


175 


189 


1 965 .... 


193 


204 


1966 


216 




1967 


248 


248 


1968 


294 


283 


1969 


331 


304 


1970 


364 


:nb 


1971 


419 


343 


1^72 


457 


3f^^ 




491 






529 


366 




Projections 




1975 


584 


370 


^^^'6 


616 


365 


1977 


657 


365 


1978 


697 


362 


1970 




356 


U)^;0 


768 


353 









9 i 



Table 67. Nun >r of Mom processed by U.S. 
national (ouurjtion of abstratcing and 
indexing services members: 1960-1960 



(Thousands) 



YolU Itorny, 



1960 588 

1961 676 

1962 713 

1963 756 

1964 795 

196*^ 884 

196u 986 

1967 996 

1968 1.135 

■ '"^ '226 

1 257 

1,3/6 

1y/^ 1,449 

1^">V:J 1.402 

1^^74 1,443 

Proiectlons 

197.S 1,590 

l^^-'B 1,650 

10/-7 1.720 

1978 1J90 

1979 l.H.'.o 

1980 1,92U 



Table 68. cbtitnated cost of urganr^iatjon and 
control of the S&T literature in 
current dollars: 1960-1980 



[Millions of doiiarsj 





A8^l Service 


Library 


Totni 




Co s 


Costs 


Costs 


■i960 


.?1 


37 


58 


1961 


2b 


42 


67 


19G2 


27 


47 


74 


1963 


30 


52 


HI 


1 9h.l 


32 


58 


90 




37 


6^: 


KM 


1 96^) 




72 


r. : : 


V w' 




83 


■.■3 


: .... 




96 


1^52 


V)''.9 ... . 


62 


1 10 


172 




n' 


121 


18S 


i . ■ • 




14(J 


.M3 


1 , 




Vj2 


23"' 


197.'i 


39 


1 ^34 


253 


197^; 


97 


' Th 






Projections 






1975 


1 


] M ' , 




1976 . . . 


1 . ■■ 


20:; 




lo;," 




219 






14."> 






l9/*y . 






402 


1 '-^BO 




25t) 


429 



Table 69. Estimated cost of organization 
and control of the S&T literature in 
constant dollars: 1960-1980 

[MHIions of constant 1967 dollars]* 



A&l Service Library Total 



Year Costs Costs Costs 



1960 24 42 66 

1961 28 47 75 

1962 30 52 82 

1963 32 57 89 

1964 35 63 98 

1965 39 68 107 

1966 44 74 118 

1967 45 83 v-^B 

1968 52 94 -6 

1969 57 101 158 

^970 58 105 163 

1971 65 116 181 

1972 70 122 192 

1973 68 125 193 

1974 67 122 189 

Projections 

1975 71 123 194 

1976 72 122 194 

1977 74 i;^2 196 

1978 76 121 196 

1970 77 119 196 

1980 ^9 117 197 



Tabic 72. a. tide identification methods 



Table 71. Cost of compoyition and recording ^973 720 B72 1,722 

in current and constant dollars: 1960-1980 1974 . 783 899 1,806 

197S 035 831 1,819 
[Millions of fJollarsj 

_ ...^ .. iiifit:!' A,ilh,if '.II vci/ Kirin P. >.)',ufh Itir. ("".♦•nli'f tot Ouil 



D/'-'-'cf Indtroct Total 
IdonttfK.^itions Idontiftcations Idontifications 
Yo<ir (OUu. niOO) (OOP) 



, , ^, _. iilitativo 



Cost ^;osr' 

)t\ii (Currents) (Cuf^stjrjt $) 

337 384 

403 'l-l 

424 -i. 1 

482 529 

503 543 

597 633 
711 734 



'"^ ■ O..^'* \J^-f 

I9^y' --i^ 903 

10.0 1 Q(35 977 

^)70 1.202 1.045 

, , 1.342 1.116 

197? 1.464 1.178 

1973 1.670 1.273 

1974 1.844 1.275 

Projections 

197; 2.055 1,300 

1976 2,384 1.413 

1977 2.660 1.477 

1976 2.941 1.528 

1979 3.245 1,584 

l^bO 3,555 1,631 



Table 73. Percent of total article 
identifications made by direct 
article identification methods 





Ltbfdry 


Preprint' 


Indivrdual 


Direct 




Subscription 


Reprint 


Subscriptions 


Totdl 


Year 


(%} 




(%} 




1973 




12 


21 


42 


1974 ., 


8 


13 


22 


43 


^975 ., 


7 


14 


25 


46 




Author Sijrvt;'V ^' 


1 ic) Rt'scsirch 




CXiiintitativf 



Sf 



Table 74. Percent of total article 
idenfications made by indirect 
article identification methods 



Article. 
Book or 





Abstract 


Colleagues' 


Report 


Indirect 




Index 


feronco 


Reference 


Total 


Year 


f"o) 




Co) 


Co) 


1973 


9 


15 


9.1 


51 


19^4 .. 


8 


14 


27 


50 


197: 


7 


11 


29 


46 










0 -, 'nti!<-Jt( 



Table 75. Article identification by field of science 



Environ- 





Physical 


Mathe- 


Computer 


mental 


Engi- 


Life 


Psy- 


Social 


Other 




Sciences 


matics 


Sciences 


Sciences 


neering Sciences chology 


Sciences 


Sciences 






(%} 


(%} 


r%; 


(%} 






W 


{%} 


Direct Identifications 




















Subscription Copy 


20.7 


14.0 


40.8 


28.3 


29.5 


36.2 


30.3 


69.0 


39.7 


Preprint or Reprint 


14.7 


18.7 


20.1 


27.0 


17.9 


13.8 


12.3 


.3 


10.3 


Indirect identifications 




















Colleague Reference . . 


17.1 


24.4 


.5 


27.7 


16.5 


12.6 


23.0 


12.3 


8.8 


Article, Book or Report 




















Reference 


37.1 


42.9 


21.1 


17.0 


19.4 


33.3 


26.6 


12.3 


41.2 


Abstract, Index 


19.8 


0.0 


2.8 


0.0 


16.6 


4.0 


7.6 


6.0 


6.0 



SOURCE King Research, tnc . Center for Quantitalive Sciences 



Table 77. Estimated total cost of assimilation 
of S&T literature: 1960-1980 



[Millions of dollars] 



Table 76. Relative use of sources of 
access to cited articles, by 
year of citing article 

[Thousands of articles cited, 3-year moving averarje) 



Year of Citing Article 


Source of 
Access 


7973 


1974 


1975 


ArtfCiRS 


Articles 


Articles 


Library 


732.6 


791.4 


783.2 


Publisher 


386.1 


455.2 


526.7 


Colleague/ 








Office 


206.6 


202.1 


156.5 


Author 


316.7 


325.8 


277.5 



SOURCE Author Survey. King Research. Inc. Center for Quantitative 
Sciences 



Year 



1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 

1975 
1976 
1977 
1978 
1979 
1980 



Books Journals Reportr Total 



327 


654 




981 


352 


705 




1,057 


382 


763 




1,145 


416 


832 




1,248 


444 


887 




1,331 


493 


986 




1,479 


545 


1.090 


31 


1,666 


606 


1,212 


50 


1,868 


663 


1,325 


38 


2,026 


740 


1,480 


58 


2,278 


814 


1,628 


70 


2,512 


875 


1,750 


84 


2,709 


932 


1,863 


125 


2.920 


1,033 


2,066 


159 


3,258 


1,143 


2,285 


156 


3,584 


Projections 






1,264 


2.528 


205 


3,997 


1,398 


2,796 


235 


4,430 


1,540 


3,079 


273 


4.892 


1,679 


3,358 


306 


5,343 


1,833 


3,666 


345 


5,344 


1,985 


3,970 


384 


6,338 



SOURCE: King Research. Inc.. Center for Quantilaltve Rcionces. 
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